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PREAMBLE 


In  Southnait  Asia  tropical  dlsaasat  usually  causa  a  great  number  of  health  problems 
with  particular  influence  on  the  socioeconomic  stotus  of  humon  resources.  Our  SMRL 
research  physicians  and  scientists  have  striven  forwards  to  discover  the  etiologic  factors  of 
these  otiments  and  their  complications. 

The  accomplishment  of  research  studies  form  the  scientific  buses  in  solving  many 
problems  of  the  disease  process.  Undoubtedly  further  investigations  ore  mandatory  for  the 
unsolved  oreas  of  the  individual  or  group  of  diseases. 

Apparently  the  research  topics  in  this  volume  have  been  properly  grouped  Into  5 
categories  >  virus  diseoses,  bacterial  diseases,  parasitic  diseoses,  and  the  other  two  seporate 
sections  under  the  miscelloneous  group  and  the  malaria  studies.  The  outcome  of  these 
experimental  and  clinical  research  studies  ore  by  all  means  contributory  to  the  medical 
progress. 

THUTCHAI  DHIRATHUMRONG 
Major  General,  MC,  RTA 
Director  General 

SEATO  Medical  Research  Project. 
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OBJECTIVE;  To  provide  viral  diagnostic  and  laboratory  expertise  to  the  Children's  Hospital  of  Bongkok 
and  to  collect  specimens  for  specialized  dengue  virus  isolation  and  serology. 

BACKGROUND Dengue  virus  Infections  continue  to  be  an  annoying  and  potentially  critical  problem  for 
fflilltory  forces  stotioned  In  many  tropical  areas.  Dengue  infections  are  also  a  ma|or  cause  of  morbidity 
ond  mortality  among  children  in  Southeost  Asia.  As  in  previous  years  SEATO  Medical  Research  Laboratory 
has  collaborated  with  the  Children's  Hospital  of  Bangkok  in  the  study  of  dengue  hemorrhagic  fever.  This 
has  been  mutually  beneficial  allowing  for  Improved  patient  care  through  diagnostic  and  laboratory  work 
provided  by  SEATO  Laboratory  and  allowing  for  the  collection  of  specialized  samples  from  dengue  patients 
to  ollow  for  investigations  of  the  pathogenesis  and  clinical  expressions  of  this  infection. 

DESCRIPTION:  Patients  with  a  hospitol  admission  diognosis  compatible  with  dengue  infections  (dengue 
hemorrhagic  fever,  dengue  fever  or  undifferentiated  fever)  were  selected  from  the  infectious  disease 
wards  of  the  Bangkok  Children's  Hospital.  A  standardized  chart  of  pertinent  signs,  symptoms  and  laboratory 
findings  was  instituted  on  eoch  patient. 

An  attempt  was  made  to  collect  blood  on  ot  least  the  day  of  diagnosis  and  on  the  third,  fifth,  fifteenth 
and  thirtieth  days  after  hospitalization.  Blood  was  allowed  to  clot  or  was  collected  using  heparinized  tubes 
(■^20  u  heparin/ml  blood).  Studies  were  done  on  either  serum  or  plasma.  During  the  month  of  July  and 
August  plasma  was  removed  from  heparinized  blood  and  the  cellular  components  were  separated  using 
a  dextran  sedimentation  technique.  Peripheral  blood  leukocytes  were  used  by  Dr.  Nyven  J.  Morchette, 
University  of  Hawaii,  in  an  investigation  of  the  occurrence  and  specificity  of  in  vitro  antibody 
production,  and  to  study  the  phenomenon  of  permissive  peripheral  blood  leukocytes  previously  identified 
in  monkeys.  Platelets  ond,  in  a  few  coses,  leukocytes  as  well  as  plasma  were  submitted  for  virus 
isolation. 

Virus  Isolation  was  performed  using  a  direct  and  delayed  plaque  technique.  Plasma  was  also  inoculated 
Into  mosquitoes,  both  at  SEATO  Medical  Research  Laborotory  and  at  the  University  of  Hawaii,  to  test  the 
mosquito  isolotion  technique  of  Rosen  el  al  (see  elsewhere  in  this  report).  Sera  or  plasma  were  used  for 
serology:  hemagglutination  Inhibition  (HI)  tests  were  performed  using  suckling  mouse  brain  antigens  prepared 
from  dengue  1  (Hawaii),  dengue  2  (New  Guinea  C),  dengue  3  (H-87),  dengue  4  (H— 241),  Japanese 
Encephalitis  (Nakayama)  and  Chikungunya  (Ross).  Sera  were  extracted  with  acetone  and  tested  against  eight 
units  of  antigen.  All  sera  collected  from  one  potient  were  tested  simultaneously. 

At  the  conclusion  of  hospitalization,  o  clinical  discharge  diagnosis  was  made  and  the  severity  of  the 
Illness  was  Independently  classified  by  clinicians  in  charge  of  the  case. 


1  Children's  Hospital,  Bangkok,  Thollond. 
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Grading  of  Mvnrily  of  donguo  bomorriiagie  fovor  usod  crltorlo  ottobllsliod  by  ono  of  ut. 

Grado  h  Fovor  aeeomponiod  by  non— tpoelfle  constltutionol  symptoms.  Tho  only  homorrhoglc  monifostotion 
Is  0  positivo  tourniquot  tost. 

Grado  II  >  Fovor  and  skin  homorrkago  or  othor  blooding  such  as  opistaxis  or  gingival  homorrhago. 

Grado  llli  Circulatory  falluro  manifostod  by  woak,  rapid  pulso  with  narrowing  of  pulso  protsuro  (loss  than 
20  mm  Hg)  or  hypotonslon  (systolic  prossuro  90  mm  Hg  or  loss). 

Grado  IV  i  Moribund  patlonts  with  undotoctoblo  blood  prossuro  or  pulso. 

Following  grading,  Isolation  and  sorological  data  worn  usod  to  Idontify  thoso  patlonts  infoctod  with  donguo 
and  to  dotormino  tho  typo  of  antibody  rosponso.  Patlonts  worn  consldorod  to  havo  hod  o  donguo  infoction 
if  a  four— fold  riso  in  HI  antibody  titor  to  at  loast  two  of  tho  group  B  ontlgons  was  found  botwoon  tho 
acuto  and  convaloscont  sora  or  If  convaloscont  antibody  titors  to  at  loast  two  ontlgons  oqualod  or  oxcoodod 
1 :  640.  Criteria  for  tho  identification  of  primary  or  secondary  donguo  have  boon  previously  reported. 
Patients  with  convalescent  HI  titers  of  1  i  640  or  more  to  at  least  two  dengue  antigens  wore  considered 
to  have  secondary  infections  while  thoso  with  convaloscont  HI  titors  of  loss  than  1  t  640  wore  considered 
to  have  primary  Infections.  Where  necessary  to  clarify  the  occurrence  of  a  primory  or  secondary  Infection, 
plaque  reduction  neutralization  by  selected  sera  of  appropriate  Group  A  and  Group  B  seed  viruses  wore 
performed. 

In  a  few  cases  immunoglobulin  separations  were  performed  using  sucrose  grodlent  ultracentrifugation.  The 
original  sera  and  the  fractions  obtained  from  the  sucrose  gradients  were  tested  for  IgM,  IgG  and  B1C/B1A 
concentrations  using  rodialdiffusion  plates  (Hyland  Loboratorles).  Antibody  contained  in  those  fractions 
was  assayed  by  hemagglutination  Inhibition  with  and  without  treotment  with  2  mercaptoethonol  (2  ME). 
The  2  ME  treatment  was  used  to  reduce  IgM  antibody  activity. 

One  hundred  and  thirty  four  patients  with  odmlsslon  diagnoses  compatible  with  donguo  Infection  were  seen 
on  the  ward.  One  hundred  and  twenty  seven  of  these  wore  adequately  followed  and  114  (90«)  wore 

diagnosed  as  donguo  Infoction  by  viral  Isolation,  by  serological  criteria  or  both.  Sixteen  strains  of  dengue 

virus  were  Isolated  by  direct  or  delayed  plaque  technique  from  either  tho  plasma  or  tho  cellular  components 
from  tho  blood  of  the  114  patients  with  evidence  of  donguo  Infoction  (Table  1).  In  some  cases  isolations 
wore  made  from  tho  cellular  components  only.  This  represents  on  Isolation  rote  of  14$k.  Five  strains  were 
dengue  1,  five  were  dengue  2,  three  were  dengue  3  ond  three  are  os  yet  unclassified.  No  dengue  4  was 

Identified  In  Bangkok  in  1974.  Further  details  of  isolation  by  the  direct  and  delayed  plaque  technique 

and  the  mosquito  isolation  procedure  will  be  found  elsewhere  In  this  report. 

Of  the  114  patients  diagnosed  os  dengue,  13  (11.4m)  patients  had  low  level  antibody  responses  detected 
by  HI  and  were  considered  primary  dengue  Infections,  94  (84m)  had  high  HI  titers  and  were  cosisidered 
secondary  infections.  Of  the  latter,  10  patients  exhibited  high  fixed  titers  and  84  showed  rising  titers. 
Seven  (6m)  patients  died,  usually  before  the  fifth  doy  of  disease.  As  no  convalescent  sera  could  be 
collected  in  these  cases,  the  patients  could  not  be  classified  on  serological  grounds  as  having  primary  or 
secondary  infections.  Laboratory  findings  on  the  107  patients  on  whom  classification  could  be  completed 
may  be  found  in  Table  2.  Dengue  hemorrhagic  fever  occurred  In  patients  with  either  primary  or  secondary 
Infections  ond  the  distribution  of  clinical  grades  was  essentially  similar  to  that  found  In  previous  studies 
of  hospitalized  patients  with  one  mojor  exception. 

This  year,  close  clinical  observation  allowed  for  the  detection  of  shock  in  three  patients  (D74— 77,  91  and 
103)  exhibiting  an  antibody  pattern  characteristic  of  primary  dengue  Infection  (Table  3). 

These  three  patients  were  Investigated  further.  Figure  1  is  o  flow  dlogrom  of  the  clinical  course  of  one 
of  them  (D74— 77).  In  this  patient  shock  occurred  In  the  morning  of  the  sixth  day  at  a  time  when  the 
fever  was  subsiding.  The  rising  hematocrit  and  the  falling  platelet  counts  occurred  over  a  short  period  of 
time  (ust  prior  to  the  onset  of  shock.  Hi  antibody  titers  at  this  time  were  between  <1  >20  ond  I  >80 
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against  d«ngu«  1  virus  and  w«r«  lowar  against  other  donguo  typos.  Complomont  factor  throo,  os  osiimotod 
from  the  BIC/BIA  concentrations,  was  74  mg9s  on  day  5;  it  fell  to  54  mgse  on  day  7  and  rose  slightly  to 
64  mg«  by  day  9.  It  was  measured  again  on  days  19  and  34  when  levels  had  returned  to  136  mgm;  o 
value  within  the  normal  range  of  143  ±  22  mgsK  reported  by  Hylond  Laboratories.  The  clinicol  course  of 
074—77  was  essentially  similar  to  those  of  the  other  two  coses  Investigated. 

From  one  of  these  patients  (074-103)  a  dengue  3  virus  was  Isolated.  No  virus  was  identified  in  the 
other  two  (074-77  and  91).  Plaque  reduction  neutrolizotlon  tests  of  oil  four  dengue  types  and  Chikungunya 

were  performed  on  acute  and  convalescent  sera  from  each  patient.  The  results  are  currently  ovailable  from 

two  of  them  (074—77,  91)  (Table  3).  There  was  no  appreciable  ontibody  to  any  of  the  viruses  In  either 

of  the  acute  sera  obtained  on  the  fifth  day  of  disease,  in  the  convalescent  sero  from  both  coses  high 

titered  antibody  to  dengue  1  was  found.  In  one  (074—77),  low  level  antibody  was  also  found  to  dengue 

type  3  and  to  Chikungunya.  This  patient  received  several  units  of  plasma  which  may  hove  contained 
antibody  to  group  A  and  B  arboviruses  and  might  have  caused  the  serological  findings. 

In  order  to  determine  whether  dengue  specific  IgM  was  produced  In  these  patients  os  would  be  expected 
in  primary  Infection,  sucrose  gradient  ultracentrifugation  was  performed  on  convalescent  sera  (Table  4). 
IgM  antibody  was  found  in  the  second  through  the  fourth  sucrose  fraction  (35—3151$  sucrose)  of  each  serum 
studied.  Specific  IgM  (reduced  by  2  ME)  was  found  against  all  four  dengue  types  when  tested  by  HI.  In 
074—77  and  91  the  highest  titers  were  found  against  dengue  1.  In  a  convalescent  serum  from  a  case  of 
secondary  dengue  (idqnttfied  by  HI  antibody  titers  >  1  :20480),  which  was  centrifuged  simultoneousiy,  IgM 
antibody  was  again  found  in  the  second,  third  and  fourth  fraction.  A  low  level  of  antibody  activity  was 

also  found  in  these  fractions  against  all  four  dengue  types  but  it  could  not  be  reduced  by  2  ME  indicating 

that  the  antibody  activity  was  possibly  due  to  IgG  contamination.  In  none  of  the  sera  tested  in  this  manner 
was  any  2  ME  reducible  antibody  to  Chikungunya  detected  In  the  IgM  portion  of  the  gradient.  In  the 
convalescent  serum  from  074—77,  low  level  antibody  to  Chikungunya  was  found  in  the  IgG  portion  of  the 
gradient;  this  activity  was  not  reduced  by  2  ME. 

Because  of  the  association  of  shock  in  dengue  with  low  complement  levels,  BIC/BIA  concentrations  were 
determined  on  the  acute  and  convalescent  sera  of  all  three  patients.  In  all  cases  the  BIC/BIA  concentrations 
were  reduced  to  less  than  5051$  of  normal  in  the  acute  sera  and  in  sera  taken  at  the  time  of  shock.  The 
concentration  increased  to  the  normal  range  during  convalescence.  BIC/BIA  levels  In  five  patients  with 
primary  disease  without  shock  were  either  in  the  normal  range  or  only  slightly  depressed  throughout  the 
course  of  the  disease. 

DISCUSSION;  As  In  previous  years  SEATO  Medical  Research  Laboratory  has  provided  laboratory  and 
diagnostic  support  to  the  Children's  Hospital  of  Bangkok  in  on  ottempt  to  delineate  dengue  infection  In 
Bangkok.  This  year,  through  close  clinical  observation,  shock  was  detected  in  three  potients  whose  HI 
antiboby  titers  indicated  a  primary  dengue  Infection.  Efforts  to  firmly  establish  the  nature  of  these 
infections  ore  presently  underway. 
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Tabit  1.  Otngu*  Iselotloi  by  Oir*ef  aid  DciayM  Plaqu* 
Tcchaiqw*  -  1974 


Patianf 

Sourca® 

D74-16 

Plasma 

D74-33 

Plasma 

Platalats 

D74-38 

Plasma 

Platalats 

D74-44 

Plasma 

D74-6I 

Platalats 

D74-63 

Plasma 

Platalots 

D74-66 

Platalats 

D74-74 

Loulcocytas 

D74-90 

Plasma 

D74-95 

Plasma 

D74-103 

Plasma 

D74-104 

Plasma 

074-112 

Plasma 

D74-137 

Plasma 

D74-150 

Plasma 

D74-151 

Plasma 

Dir«ct 


Ploqu*  Tacbniqu* 


Oalayad 


Sacondory 

Dalayad 


Isolation  from  plasma  was  attamptad  In  avary  cata. 

Diract,  Dalayad  and  Sncond  dalayad  plaqva  tachniquas  wara  usad; 
using  0.3  ml  of  plasma 
Numbar  of  piciquas  countad. 

TNTC  too  numarous  to  count. 


Idantificetion 


Tabu  2.  HtmaggluHnatlon  Inhibition  Antibody  Lovols  In  Convaioseont  Sora  from  107 

Patinnts  with  Oonguo  Infoction 


Groda  of  Disaasa 

Primary 

infactlon 

Titar  <1:640 

Sacondary 

Infaction 

Tirar  >1:640 

uc“ 

0 

1  (0.9*) 

UF** 

5  (4.7*) 

8  (7.4*) 

1  &  II 

5  (4.7*) 

50  (46.7*) 

III 

3  (2.8*) 

29  (27.1*) 

IV 

0 

6  (5.6*) 

TOTAL 

13  ( 12.1*) 

94  (87.8*) 

0.  UC  indicatns  that  thn  patlnnt  was  unclastifind. 
b.  UF  indicatns  undiffnrnntlatad  fnvnr. 


Tabu  3.  Hamagglutlnation  Inhibition  and  Piaqua  Raduction  Nautrolization  lasts 
of  Salactad  Oanguo  Hamorrhagic  Favar  Patlants  Saan  in  1974 


Study  Numbar 

Oay  of 

Olsaosa 

Raciprocal  Hamagglutlnatlon 
Inhibition  Titar 

Raciprocal  Piaqua  Raduction 
Nautrolization  Titar 

01 

02 

03 

04 

01 

02 

03 

04 

Chltk 

D74-77 

5 

<20 

<20 

<20 

<20 

<20 

<20 

<20 

~40 

<10 

17 

80 

40 

160 

160 

>1280 

~40 

~120 

>40 

~160 

36 

40 

20 

40 

40 

>  1280 

~40 

~230 

>40 

~120 

074-91 

5 

40 

<20 

20 

<20 

<20 

<20 

<20 

<20 

NO 

11 

160 

40 

80 

160 

<20 

<20 

<20 

<20 

NO 

67 

160 

80 

80 

160 

500 

<40 

<40 

<40 

<10 

074-103 

3 

<20 

<20 

<20 

<20 

NC 

NC 

NC 

NC 

NC 

7 

<20 

20 

40 

<20 

NC 

NC 

NC 

NC 

NC 

58 

j 

20 

20 

160 

80 

NC 

NC 

NC 

NC 

NC 

ND  —  Not  dona 
NC  =  Not  eomplata 
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Tabu  4.  I9M  AMIbedy  Tifrafiea*  of  Sara  Taka*  fron  SaUeftd 
Dangua  Hamorrbagle  Favar  Fatlaati  Stan  In  1974 


Patlnnt 

No. 

Day  of 

Distost 

Sucrost 

Froctlon 

IgM* 

mgs 

IgG* 

mg  s 

Rtciprocal  HI  Antibody  Tittr 

D  1*M 
B**  2ME 

Bi 

■i 

tm 

D74-77 

9 

2 

IS 

0 

16 

0 

0 

0 

4 

0 

8 

0 

(1725) 

3 

24 

0 

32 

0 

4 

0 

16 

0 

8 

0 

4 

>50 

0 

64 

0 

32 

0 

8 

0 

64 

0 

5 

20 

0 

16 

0 

8 

0 

8 

0 

16 

0 

D74-91 

6 

2 

20 

0 

32 

0 

0 

0 

8 

0 

4 

0 

(1993) 

3 

44 

0 

64 

0 

4 

0 

8 

0 

8 

0 

4 

7 

0 

32 

0 

0 

0 

4 

0 

8 

0 

5 

0 

0 

32 

0 

0 

0 

4 

0 

8 

0 

D74-103 

7 

2 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(2112) 

3 

>50 

c 

0 

0 

0 

0 

32 

4 

0 

0 

4 

14 

0 

0 

0 

0 

0 

8 

0 

0 

0 

5 

0 

4.5 

0 

0 

0 

0 

0 

0 

0 

0 

D74-6 

11 

2 

18 

0 

8 

8 

8 

4 

16 

16 

8 

4 

(1087) 

3 

35 

0 

16 

16 

16 

8 

32 

32 

16 

16 

4 

12.5 

0 

64 

32 

16 

16 

64 

64 

32 

32 

5 

0 

8.5 

256 

512 

128 

256 

256 

512 

256 

256 

Concnntrotions  of  IgM  and  IgG  as  dtUcltd  by  radlolimmvnodlffuslon 

Sucrost  gradltnt  fractions  pratmatod  with  bufftr 

Suerost  gradUnt  fractions  prttrtattd  with  2  mtrcaptotihanol 
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TEMPERATURE 

“C 

piC/piA  % 
of  NORMAL 


HEMATOCRIT  % 


PLATELET 
COUNT  X  10^ 


DENGUE  I 
ANTIBODY 
RECIPROCAL 
HI  TITER 


Figure  I  Diagram  of  the  clinical  course 
the  relationship  of  several  clinic 
to  the  onset  of  shock 


SurvcitlaRc*  of  D«*(|im  HMiorrIiaalc  F«v«r 
Caitt  In  Tliollond,  1973  and  1974 

Prlnclpoi  Invnttioatorsi  Poiratana  Ganalcaiam,  M.O.> 

Sucbort  Jotoaainn,  M.O.* 

William  H.  Bancroft,  LTC,  MC 
Phinit  Slmotothnln,  M.D.> 

Chalam  Cbatratrl,  B.Sc.‘ 

Aiioclotn  Invostlgator:  Sttipantu  Ckaiyanunta,  B.Sc.' 

OBJECTIVE;  Thn  purpoin  of  this  study  Is  to  confirm  tbo  ctinicaity  dlognosod  dooguo  komorrhagic  fovor 
(DHF)  COSOS  roportod  to  fko  Ministry  of  Public  Hoaltk  by  using  a  komogglutlnotion  inhibition  (HI)  sorum 
scrooning  tochniquo. 

BACKGROUND;  Donguo  komorrhagic  fovor  romoins  o  mafor  Infoctious  disooso  In  ovory  provinco  and  town 
of  Thailand,  monlfostod  by  high  mortality  and  morbidity  in  childron  undor  14  yoars  old.  Tko  social  and 
domographic  foaturos  of  Thailand  molco  offoetivo  control  of  DHF  o  complox  problom.  This  program  Is  a 
long— rango  study  to  holp  in  planning  public  hoolth  DHF  control  moosuros.  An  oorllor  roport  contains  tho 
rosults  obtalnod  from  a  study  of  acuto  and  convoloscont  blood  of  cllnicol  DHF  cosos  ( 1 ).  This  roport 
comparos  tho  rosults  from  tho  first  two  yoars  of  this  survoillonco  program. 

DESCRIPTION;  In  1974,  70  provincial  hospltois  submittod  acuto  and  convaloscont  driod  blood  for  tosting 
comparod  to  only  60  provincos  in  1973.  Tho  motkods  for  blood  collodion  on  ftitor  popor  discs  ond  HI 
tosts  havo  boon  doscribod  ( 2 ). 

PROGRESS ;  Tho  localitlos  of  provincos  and  towns  contributing  to  tho  study  aro  shown  in  Figuro  1.  Tho 
total  numbor  of  cosos  tostod  in  1974  was  2850,  a  130jn  Incroaso  ovor  tho  1236  cosos  of  1973.  At  tho 
samo  timo,  tho  total  numbor  of  cosos  roportod  to  tho  Ministry  of  Hoolth  was  nooriy  tho  samo  for  both 
yoars.  II  appoarod  that  in  1974  moro  communitlos  parflcipotod  in  tho  program  and  many  provincos 
submittod  moro  spocimons  for  tosting. 

Donguo  Infoctions  woro  confirmod  for  491  pationts  in  1973  and  1042  in  1974,  but  tho  froquoncy  of 
confirmotlon  foil  from  40  5K  to  37  ns  sinco  many  moro  nogativo  spocimons  woro  also  obtalnod  during  tho 
socond  yoor  (Tablol).  Spocimons  from  178  pationts  (13 ns)  woro  unsatisfactory  for  tosting  in  1973, 
bocauso  of  Insufficiont  blood,  incomploto  clinical  information,  unpolrod  blood  spocimons  or  loborotory 
tochnicol  probloms;  fhoso  spocimons  woro  considorod  undotorminod.  In  1974,  only  17  pationts  (0.6  ns)  foil 
into  tho  undotorminod  cotogory.  Tho  striking  docrooso  in  tho  numbor  of  pationts  with  undotorminod  rosults 
also  roflocts  improvod  oporaticn  of  tho  survoillonco  systom. 

Figuros  2  to  6  illustroto  tho  froquoncy  of  positivo  donguo  cosos  by  roglon  and  month.  Although  cosos  of 
donguo  woro  confirmod  for  ooch  month  of  1974,  tho  highost  froquoncy  of  positivo  rosults  was  found 
during  tho  usuol  opidomic  sooson  of  May  to  Novombor.  Evon  thon,  positivo  cosos  roroly  roprosontod  half 
of  all  of  tho  cosos  tostod.  As  soon  in  othor  roports,  tho  opidomic  poriod  for  tho  Control  rogion  was  moro 
prolongod  than  for  tho  othor  rogions  ( 1 ). 


1  Dopt  of  Microbiology,  Faculty  of  Public  Hoolth,  Mohidol  Univorsity. 

2  Division  of  Epidomiology,  Ministry  of  Public  Hoolth. 
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Th«  •xparUne*  witli  ttiting  •nctphallHi  patUntt  for  JEV  iofoctlon  wot  liallor  to  that  with  tostlog  DHF 
potlonts.  In  1974,  moro  potlontt  worn  ivbnittod  froa  oil  rogloni  oxeopt  tho  North  (Tablo2).  Tho 
ovoroll  froquoncy  of  JEV  infoetlont  wot  tho  loao  for  both  yoori,  but  tho  nuabor  of  ondotorainod  tpociaoni 
foil  substantially. 

DISCUSSION :  Tho  rosults  of  1974  support  tho  voluo  of  tho  survoillanco  systoa.  During  tho  1974  dtnguo 
sooson,  thn  physicians  In  tho  provincial  haspitals  submittod  aoro  and  bottor  spociaons  froa  a  graator 
nuabor  of  provincos  than  In  1973.  This  suggosis  an  Incroasing  awaronoss  of  tho  systoa  on  tho  part  of 
roforring  physicians  and  a  favorablo  roactlon  on  thoir  part. 

REFERENCES: 

1.  Gunalcasom,  P.,  Jatanoson,  S.,  Boncroft.  W.H.,  ot  alt  Tho  SEATO  Modical  Rosoarch  Laboratory  Annual 
Roport,  March  1974. 

2.  Top,  F.H.,  Jr.,  Gunalcasom.  P.,  ChantrasrI,  C.  and  Supavadoo,  J.t  Sorologic  Diagnosis  of  Donguo 
Haomorrhagic  Fovor  Using  Flltor  Papor  Discs  and  Ono  Donguo  Antigon.  SE  Aslon  J.  Trop  Mod  and  Pub. 
Hoalth  6(18-24,  1975. 
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FIGURE  1.  MAP  DEMONSTRATING  PROVINCES  OR  TOWNS  OF  STUDY  (•),{0) 

•  STUDY  AREAS  1973  (60) 

•  O  STUDY  AREAS  1974  (60  +  10) 
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NUMBER  OF  CASES  TESTED 


NUMBER  OF  CASES  TESTED 


NUMBER  OF  CASES  TESTED 


160-1 


120-^ 


80-^ 


40-^ 


NORTH 

□  NEGATIVE 

E3  UNDETERMINED 

1 

■  POisiTlVE 


n 


73  74  73  74  73  74  73  74  73  74  73  74  73  74  7  3  74  73  74  73  74  73  74  73  74 

JFMAM  J  JASOND 


FIGURE  4.  CONFIRMATION  OF  DHF  CASES  BY  HI 


IS 


NUMBER  OF  CASES  TESTED 


FIGURE  5.  CONFIRMATION  OF  DHF  CASES  BY  HI 


H 


NUMBER  OF  CASES  TESTED 


JFMAMJJASOND 
FIGURE  6.  CONFIRMATION  OF  DHF  CASES  BY  HI 
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Tabu  1.  Rasults  of  HI  TatH  for  Doaflaa  AMIbady— 1973,  1974 


Rogion 

No. 

1973 

Potlonti 

1974 

Oonguo  PotlHvo 

1973  1974 

No.  (»)  No.  (•) 

UndotorMlnod 

1973  1974 

No.  (»)  No.  («) 

North 

249 

419 

77 

(31) 

419 

(44) 

40 

(16) 

2  (0.3) 

Nortboost 

123 

945 

62 

(50) 

943 

(26) 

9 

(7) 

3  (0.3) 

Control 

689 

1132 

288 

(42) 

1132 

(41) 

120 

(17) 

9  (0.1) 

South 

173 

334 

64 

(37) 

334 

(41) 

9 

(5) 

3  (0.8) 

Total 

1236 

2830 

491 

(40) 

2850 

(37) 

178 

(14) 

17  (0.6) 

Tabu  2.  Rasulti  of  HI  Tosts  for  JEV  Antibody-1973,  1974 


Roglon 

No. 

1973 

Patlonts 

1974 

JEV 

1973 

No.  («) 

Positivo 

1974 

No.  ( s ) 

Undotormlnod 

1973  1974 

No.  (»)  No.  (») 

North 

84 

18 

22 

(26) 

21 

(26) 

10 

(12) 

0  (0) 

Northoast 

11 

79 

3 

(27) 

13 

(16) 

1 

(9) 

0  (0) 

Control 

17 

113 

5 

(29) 

32 

(28) 

0 

(0) 

2  (1.8) 

South 

14 

26 

1 

(7) 

6 

(23) 

0 

(0) 

0  (0) 

Total 

126 

299 

31 

(25) 

72 

(24) 

11 

(9) 

2  (0.7) 
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D«n0u«  Virus  Isolation  from  Humon  Plasma  Inoculatod  Into  Mosquitoas 


Principal  Invostioatorsi  William  H.  Bancroft,  LTC,  MC 

Loon  Roson,  M.D.i 
Robort  McNair  Scott,  MAJ,  MC 
Suwono  Vltkonoffisat,  B.Sc. 
Noowoyubol  Nutkumhong,  B.Sc. 
Nongnord  Sokasolcdifflontri,  B.Sc. 
Suchitra  Nimmonitoyo,  M.O.^ 


OBJECTIVE :  To  comport  tho  rosuits  of  throo  tochniquos  of  donguo  virus  isolation  from  human  plasma. 

BACKGROUND:  An  oarllor  roport  (1)  showed  prollminory  infection  of  Aedes  aegypti  mosquitoes  with 
dengue  seed  virus  followed  by  incubation  for  10  days  yielded  1  to  3  logs  more  virus  per  pool  of 
mosquitoes  than  was  inoculated.  Pools  of  mosquitoes  were  ground  and  inoculated  into  ILC-MKj  tissue 
culture  for  virus  isolation  and  Identification  by  a  standard  plaque  assay.  The  preliminary  results  suggested 
this  combined  mosquito  inoculatlon/tlssue  culture  (Mi/TC)  assay  was  more  sensitive  than  tissue  culture  alone, 
but  Information  was  needed  on  the  usefulness  of  this  technique  for  the  Isolation  of  dengue  virus  from 
humon  blood. 

DESCRIPTION  :  A  colloborotive  prospective  study  was  done  to  compare  virus  isolation  results  at  SEATO 
Medical  Research  Laboratory  (SMRL)  to  those  ot  the  Pacific  Research  Section  (PRS)  of  the  Notional 
Institute  of  Allergy  ond  Infectious  Diseases  (NIAID)  in  Hawaii.  Acute  plasma  samples  collected  os 
port  of  the  overall  studies  of  dengue  hemorrhagic  fever  (DHF)  at  Children’s  Hospital,  Bongkok  in  1974 
were  divided  into  three  Identical  aliquots  and  numbered  sequentially.  Aliquots  were  frozen  promptly 
ot--70*C  and  not  thawed  until  virus  Isolation  was  ottempted  byi  1)  stondord  plaque  assay  In  LLC-MK^ 
tissue  culture  (TC)  ceils  at  SMRL,  2)  inoculotlon  of  pools  of  A.  aegypli,  Incubation  for  10  days,  then 
standard  plaque  assay  in  LLC— MKj  cells  at  SMRL  (MI/TC),  and  3)  sent  to  PRS  for  Isolation  attempts  by 
inoculation  into  A.  a/bopiefus  followed  by  a  plaque  assay  of  Individual  mosquitoes  in  LLC— MK2  cells. 
Virus  isolotes  were  identified  at  SMRL  by  plaque  reduction  neutralization  tests  (PRNT)  using  type  specific 
hyperimmune  mouse  ascitic  fluid  (HMAF).  Only  the  Isolates  from  the  standard  plaque  assay  have  been 
completed  so  far.  Identification  of  isolates  at  PRS  was  accomplished  by  PRNT  and  complement  fixation 
(CF)  using  inoculated  mosquitoes  as  the  CF  antigen. 

PROGRESS ;  There  was  a  striking  difference  In  the  number  of  Isolates  by  the  two  laborotories.  The  SMRL 
TC  yielded  11  (I4m)  isolates  from  76  patients  compared  to  28  (37m)  at  PRS  by  Mi/TC.  Only  three 
SMRL  isolates  were  recovered  from  plasmas  with  dengue  HI  antibody  titers  of  1  i  40  or  greater  (Table  1  ). 
On  the  other  hand,  fully  half  of  the  PRS  isolotes  came  from  plasmas  with  HI  antibody  titers  of  1  t  320  to 
1:5120.  The  results  suggest  that  one  reason  the  MI/TC  technique  used  at  PRS  recovered  more  virus 
isolates  was  that  mosquitoes  may  be  able  to  disossociote  neutralizing  antibody  from  Infectious  virus 
particles  in  the  plasma.  SMRL  did  not  obtain  any  isotates  by  TC  that  were  missed  by  PRS.  There  was  some 
difference  between  the  clinical  diognosis  of  the  patients  yielding  virus  isolates  to  either  laboratory 

(Table  2).  Many  more  isolates  were  obtained  by  PRS  from  patients  with  DHF  grade  2  and  3  than  SMRL; 

patients  in  these  categories  generolly  had  higher  levels  of  antibody  in  the  acute  plasma  samples. 

A  comparison  of  the  results  from  MI/TC  at  SMRL  can  only  be  made  for  58  plasmas  which  were  carried  to 
completion.  Of  the  58  plasmas,  6  (10m)  were  positive  by  TC,  14  (24m)  by  MI/TC  at  SMRL  and  18 
(31m)  by  MI/TC  at  PRS  (Table  3).  Five  plasmas  yielded  isolates  by  the  SMRL  MI/TC  only;  their  Identity 
is  still  In  doubt.  One  plasma  was  positive  by  SMRL  TC  and  at  PRS  but  negative  by  MI/TC  at  SMRL. 
On  the  other  hand,  four  plasmas  yielded  Isolates  by  both  mosquito  Inoculation  techniques.  Some  of  the 

differences  in  results  ore  probably  due  to  technical  problems  at  SMRL  that  still  need  to  be  solved. 


1  Pacific  Research  Section,  National  Institute  of  Allergy  ond  Infectious  Diseases,  Honolulu,  Hawaii. 

2  Children's  Hospitol  Bangkok,  Thoilond. 
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DISCUSSION  AND  SUMMARY ;  A  eotlaborativ*  study  for  tho  conporUeii  of  throo  tocboiquoi  for  dobguo 
virus  liolollOR  was  corrlod  out  with  PRS/NIAIO.  Tochniquos  using  mosquitoos  os  amplifying  hosts  for 
dnnguo  ropllcotion  prior  to  isolation  of  virus  in  LLC— MK2  colls  yioldod  o  grootor  numbor  of  isolotos  thon 
0  standard  tissuo  culturo  ploquo  assay  mothod.  Tho  grootost  Improvomont  In  Isolation  rosults  was  found 
In  plasmas  containing  dnnguo  Hi  antibody  at  titnrs  of  1  t40  or  highnr.  it  is  prnsumod  that  inoculation  of 
plasma  into  mosquitoos  pormits  dissociation  of  noutrolizing  antibody  from  somo  infoctious  virus  porticlos. 
Tho  bonofit  of  mosquito  inoculation  is  two— fold  i  I  )  tho  mosquito  may  strip  off  intorforing  antibody; 
2}  tho  mosquito  ollows  smoll  amounts  of  virus  to  multiply  to  lovols  that  con  bo  morn  oosily  dotoctod  In  a 
LLC— MK2  tissuo  culturo  systom.  Tho  mosquito  inoculotion  stop  will  bo  Includod  in  futuro  attompts  ot  donguo 
virus  isolation. 

REFERENCES  : 

1.  Bancroft,  W.H.,  Vaithanomsat,  S.,  Gould,  O.J.  and  Scott,  R.M. :  SEATO  Modicai  Rosoorch  Laboratory 
Annual  Roport,  March  1974. 

Tablo  1.  Donguo  HI  Antibody  Titors  of  Plosmo  Spocimons 
Yiolding  Virus  Isolotos 


No. 

Tostod 

No.  of  Virus  Isolotos 

Donguo  Antibody  Titor  ” 

1 

SMRL  ^  PRS  ' 

LLC-MK2  MI/LLC-MK2 

1 

<20 

7 

6  6 

20 

2 

2  2 

40 

2 

1 

80 

3 

2 

160 

3 

2  3 

320 

7 

6 

640 

11 

2 

1280 

7 

1 

2560 

15 

i  3 

5120 

11 

1  '  2 

) 

10240 

5 

>20480 

3 

TOTAL 

76 

11  28 

0  Rociprocal  plosmo  dilution 

b  Virus  isolotos  modo  ot  SEATO  Modicol  Rosoorch  Loboratory  by  diroct  inoculation  of  LLC— MK2  tissuo 
culturo 

c  Virus  isolotos  mado  at  tho  Pocific  Rosoorch  Soction  by  inoculation  of  mosquitoos  boforo  ottompting 
virus  isolation  in  LLC— MK2  tissuo  culturo 
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Tabu  2.  OlognotU  of  PotUnis  YUlding 
Virus  IsoloUs 


No. 

No.  of  Virus  isolates  | 

DIognosIs 

Patients 

Dengue  Fever 

5 

2 

3 

DHF  grade  1 

6 

2 

3 

grade  2 

31 

4 

11 

grade  3 

23 

1 

7 

grade  4 

10 

2 

4 

unspecified 

1 

0 

0 

Total  dengue 

76 

11 

26 

Non— dengue 

25 

0 

0 

a  Virus  IsolaUs  mad*  at  SEATO  Madical  Rastarch  Laborotory  by  diract  inoculation  of  LLC— MK2  tissuo 
culture 

b  Virus  Isolates  made  at  the  Pacific  Research  Section  by  inoculation  of  mosquitoes  before  attempting 
virus  isolation  In  LLC-MK2  tissue  culture 


Table  3.  Relative  Number  of  Dengue  Virus  Isolotes  Obtained 
from  58  Human  Plasmas  by  Three  Techniques 


PRS 

MI/TC® 

SMRL 

MI/TC 

SMRL 

TC 

No.  Dengue 

Isolates 

+ 

0 

+ 

1 

+ 

+ 

+ 

5 

+ 

+ 

0 

4 

+ 

0 

0 

8 

0 

+ 

0 

0' 

18 

9 

6 

18 

+  means  test  positive;  0  means  test  negative 

°  Mosquito  Inoculation  followed  by  tissue  culture  Isolation  technique 
b  Tissue  culture  only 

c  Five  Isolates  obtained  only  by  SMRL  MI/TC  have  not  yet  been  identified 
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Rapid  Oatactlo*  of  OaRSua  Virus  Antlpan  otd  Antibody 
by  CountorIniRHiReoloctropborotfs  (CEP) 


Principal  invostlpotors  i 


Aisocloto  Invostlgoters  i 


Vino  Cburdboonekort,  M.ScJ 
Volon  Horltdonskul,  M.O.,  Ph.OJ 
Notth  Bhonoropravoti,  M.O. ,  D.Sc.‘ 

Wlltidm  H.  Bancroft.  LTC,  MC 
Robnrt  McNair  Scott,  MAJ,  MC 


OBJECTIVE:  To  dotormlno  tho  ability  of  a  CEP  tost  to  dntoct  dongut  ontignn  and  antibody  In  humon 
snrum. 

BACKGROUND:  Bneousn  tho  manifastations  of  dnnguo  homorrhaglc  fnvnr  (OHF)  dnvniop  very  rapidly,  a 

quick  tcraaning  fast  for  the  detection  of  dengue  antigen  and  antibody  in  patient  serum  would  be 
beneficial  to  physicians.  The  use  of  CEP  for  making  a  diagnosis  of  other  virol  infections  led  to  an 
attempt  to  apply  the  technique  to  dengue  Infections. 

DESCRIPTION:  A  collaborative  study  was  conducted  in  which  sera  from  selected  OHF  patients  in 
Children's  Hospital  collected  and  tested  by  virus  isolation  and  hemagglutinotion  inhibition  tests  in  the  Dept 
of  Virology,  SEATO  Medical  Research  Laboratory  (SMRl)  were  tested  under  code  by  CEP  In  the  Dept  of 
Pathobiology,  Mahidol  University.  The  CEP  technique  has  been  described  ( 1  ).  Antibody  was  detected 
using  20  x  suspensions  of  suckling  mouse  brain  prepared  at  SMRL  representing  dengue  types  1  to  4  and 
Japanese  encephalitis  virus.  Dengue  ontigen  was  detected  by  screening  with  hyperimmune  mouse  ascitic 
fluid  (dengue  1  and  4)  and  rabbit  antisera  (dengue  2  and  3).  Few  sero  were  tested  with  the  anti  — 
dengue  3  sero.  * 

PROGRESS:  Two  to  four  sera  were  tested  from  10  different  patients  with  dengue  infections  documented 

by  virus  isolation  (five  coses),  a  four— fold  rise  In  antibody  (four  coses)  or  a  high  fixed  antibody  titer 
(one  case).  In  every  patient,  the  first  serum  specimen  gave  a  positive  reaction  for  antibody  by  CEP 
with  at  least  one  dengue  antigen,  whether  or  not  virus  was  Isolated  or  antibody  was  detected  by 
hemagglutination  Inhibition.  On  the  other  hand,  antigen  was  detected  by  a  reaction  with  dengue  antibody 
In  only  three  acute  specimens;  dengue  virus  wot  isolated  from  all  three  ( Table  1).  The  results  suggest 
CEP  may  be  able  to  detect  dengue  antigen  in  some  viremic  patients  but  may  not  be  specific  enough  for 
the  detection  of  dengue  antibody. 


1  Department  of  Pathobiology,  Faculty  of  Science,  Mahidol  University,  Bangkok,  Thailand. 

22 


Table  1.  DatacHon  of  Oantfu*  Antigan  in  Viramlc  Human  Strum 


Patient 

No. 

Virus 

Isolate 

CEP  Reaction  with  Type  of  Antibody 

Dengue— 1 

Dengue— 2 

Dengue— 3 

Dengue— 4 

73-9 

D1 

0 

0 

ND 

0 

73-17 

D3 

0 

0 

+ 

0 

73-19 

03 

0 

0 

ND 

0 

73-68 

02 

0 

0 

ND 

+ 

73-41 

02 

+ 

+  ' 

ND 

0 

D  =  Dtngut 
NO  =  Not  done 


REFERENCE: 

1.  C’nurdboonchart,  V.,  Harltdangkul,  V.  and  Bhamarapravatl,  N..-  Counttrcurrtnt  Immunotitetrophortsis 
for  Rapid  Diagnosis  of  Oangut  Haemorrhagic  Fever.  Lancet  2i841,  1974. 
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Til*  Patlie8*ii*tlt  of  Dongu*  Honorriiosle  P*v*r.  Tli*  Itel*  of  liologlcoi 
Modlotorti  Hltloaliio  and  Serotonin 


Principal  Invostlgaforsi  Robtrt  McNoIr  Scott,  MAJ,  MC 

Suchitro  Nlfflfflonltoya,  M.D.' 
Philip  K.  Rust*ll,  COL,  MC 
Douglas  R.  Stutz,  MAJ,  MSC 
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William  H.  Bancroft,  LTC,  MC 

Associat*  Invostigators  I  Panor  Srlsongkram,  B.  Sc. 

Nonglak  Khananurakso,  B.  Sc. 


OBJECTIVE:  A  study  of  biological  modlators  of  shock  in  danguo  htmorrhagic  f*v*r. 

BACKGROUND:  0*ngu*  homorrhogic  f«v«r  (OHF)  diffars  from  "normal"  or  "unmodifi*d"  d*ngu*  In  th* 
d*v«lopffl*nt  of  htmorrhagic  phtnomenon  (a  positive  tourniquet  test),  "hypotension",  (o  low  blood  pressure 
and/or  a  norrowed  pulse  pressure),  a  decrease  In  plasma  volume,  (a  rising  hematocrit)  and  thrombocytopenia 
(a  rapid  drop  In  platelet  count).  The  differences  appear  to  be  related  to  the  formation  of  antigen  antibody 
complexes  ( 1 ),  and  it  has  been  suggested  that  this  is  related  to  an  Individual  experiencing  a  second 
dengue  infection  (2).  These  changes  have  a  rapid  onset  suggesting  the  involvement  of  short-lived 
biochemical  mediators. 

At  least  two  phenomena  have  been  observed  during  the  development  of  this  illness  which  may  be  the  source 
of  these  mediators.  Observations  suggest  that  there  is  activation  of  the  complement  system  by  antigen  — 
antibody  complexes  with  liberation  of  pharmacologically  active  components  C3A  and  C5A  (3).  These 
low  molecular  weight  polypeptides  are  potently  vasooctive  and  their  release  leads  to  a  marked  increase 
In  vascular  permeability  (4).  They  may  act  directly  on  the  vasculature  or  by  liberating  histamine,  stow 
reacting  substance  (SRS  — A)  and/or  heparin  from  most  cells  ond  white  blood  cells. 

The  other  phenomenon  Is  the  decrease  in  platelets  (5).  Platelet  counts  often  fall  in  a  matter  of  hours 
from  a  normal  level  of  approximately  250,000/mm^  to  as  low  as  n.OOO/mm’.  Platelets  also  return 
rapidly  to  supra  — normal  levels  during  the  recovery  phase  (6).  As  the  half  life  of  the  platelet  is  only 

two  to  three  days  this  suggests  that  there  is  acute  lysis  of  many  platelets  with  supra  — normal  replacement 
from  a  hyperactive  bone  marrow.  A  similar  but  less  morked  phenomenon  has  also  been  noted  with  white 
blood  cells  (5). 

The  reason  for  the  acute  decrease  in  platelets  is  not  clearly  understood  and  requires  further  study.  The 
lysis  of  plotelets  may  lead  to  the  sudden  relaose  of  several  potent  vasoactive  agents.  Histamine,  serotonin 
and  heparin  are  all  found  in  platelets  and  could  be  releosed  into  the  circulation. 

C3A  and  C5A  are  labile  polypeptides  and  can  not  yet  be  accurately  measured  (7).  SRS— A  which  Is 
released  from  mast  cells,  has  not  been  characterized  and  can  only  be  measured  inaccurately  by  a  biological 
assay  (8).  Heparin  is  stored  in  both  platelets  and  mast  cells;  it  also  Is  difficult  to  measure  in  serum. 

Serotonin  is  manufactured  in  fairly  large  amounts  In  the  chromaffin  cells  of  the  gastrointestinal  tract. 
This  vasoactive  amine  has  a  rapid  turnover  time.  Most  of  the  serotonin  manufactured  appears  as 
metabolites  in  the  urine  within  24  hours;  however,  a  small  amount  of  it  is  taken  up  and  stored  in  platelets 
(9).  In  man  no  serotonin  is  found  in  mast  cells  (1C).  The  ma|or  metabolite  of  serotonin,  5  Hydroxy. 
Indoiocetic/acld  (5  HlAA),  can  be  measured  In  the  urine  by  coiorometrlc  analysis. 


'  Children's  Hospital,  Bangkok,  Thailand. 
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Hlitomin*  Is  a  major  siorag*  product  of  most  colls  with  a  small  amount  being  stored  in  platelets  (9). 
In  the  post  It  could  be  measured  only  by  biotogicol  assay  but  recently  a  sensitive  radioenzymic  ossoy  has 
been  developed  (II).  The  purpose  of  this  study  was  to  determine  whether  the  excretion  of  histamine  or 
5  HiAA  increased  in  the  urine  during  the  development  or  the  course  of  OHF  as  compared  to  other 
febrile  diseases  and  normol  controls. 

DESCRIPTION :  This  study  was  an  Integral  part  of  other  dengue  studies  performed  in  collaboration  with 
the  Children's  Hospital  of  Bangkok  during  1974.  During  the  dengue  epidemic  season  from  24  June  to  26 
August  1974  all  patients  admitted  to  the  ward  service  with  an  admission  diagnosis  of  OHF  and  appropriate 
febrile  and  afebrile  controls  were  accepted  for  study.  Blood  samples  were  token  dolly  In  heparinized 
syringes  for  the  first  five  days  In  hospital  and  then  approximately  15  and  30  days  following  hospitalization. 
Plasma  was  submitted  for  virus  isolation  using  a  direct  and  deloyed  plaque  technique  previously  described 
and  a  mosquito  isolation  technique  (see  elsewhere  this  report).  Plasma  was  also  used  for  the  detection 
of  antibodies  to  dengue  types  1-4  and  Japanese  Encephalitis  virus  using  a  hemogglutination  Inhibition  (HI) 
technique.  Urines,  collected  over  either  8  or  12  hour  periods,  were  obtained  from  each  potlent  in  plastic 
bottles  and  stored  on  wet  ice.  At  the  conclusion  of  the  collection  period  these  were  divided  into  aliquots 
in  plastic  containers  using  toluene  as  o  preservotive  and  frozen  at  —  70°C.  A  white  blood  count, 
differential  count,  platelet  count  and  hematocrit  were  performed  on  each  blood  obtained.  The  clinical 
status  of  each  patient  was  assessed  by  a  physician  at  least  once  every  12  hours  and  usually  more  often. 
All  clinical  and  laboratory  details  were  recorded  on  a  flow  sheet,  which  was  kept  on  each  cose. 

Patients  to  be  further  studied  for  the  presence  of  biological  mediators  were  selected  retrospectively  ofter 
all  clinical  and  laboratory  information  was  evaluated. 

PROGRESS:  During  this  two  month  period  at  the  height  of  the  dengue  season  only  64  patients  with  an 
admission  diognosis  of  DHF  were  collected.  This,  however,  rppresented  almost  50 «  of  the  dengue  patients 
collected  through  the  entire  year,  os  there  was  a  low  incidence  of  disease  during  1974.  Of  these  64 
patients,  II  or  \S9i  did  not  have  laboratory  evidence  of  dengue  virus  infection,  one  patient  was  not 
adequately  followed  and  three  patients  died.  From  the  three  potlents  who  died  no  convalescent  sera  was 
obtained  and  therefore  no  judgement  could  be  made  on  the  patient's  prior  experience  with  dengue.  Table  1 
shows  a  breakdown  on  the  clinical  grading  and  type  of  convalescent  antibody  response  seen  in  the  49 
patients  who  were  studied. 

Of  these  patients  five  were  selected  who  exhibited  DHF  grades  1  or  2  and  five  were  selected  who 
exhibited  DHF  grades  3  or  4.  Three  patients  with  bacterial  infections  and  five  non  — Infected  children 
were  selected  as  controls.  All  urine  samples  collect  on  these  children  from  the  time  of  admission  until 
two  days  after  the  period  of  shock  were  submitted  for  biochemical  anolysis  of  creatinine,  5  HIAA  and 
histamine.  The  5  HIAA  and  creatinine  assays  were  done  ot  SEATO  Medical  Research  Laboratory.  Urine 
for  histamine  analysis  was  forwarded  through  Walter  Reed  Army  Institute  of  Research  to  Dr.  Michael 
Beaven  at  the  NIH  in  Bethesda,  Maryland  to  be  tested  for  histamine  by  radioenzymic  assay.  When  all  of 
the  assays  are  completed  the  data  will  be  examined  to  determine  whether  the  excretion  of  histamine  or 
serotonin  breakdown  products  was  related  to  the  development  or  severity  of  DHF. 

REFERENCES: 

1.  Russell,  P.K.  "Immunopathologic  Mechanisms  in  the  Dengue  Shock  Syndrome,"  in  Amos,  B.  (ed): 
Progress  in  Immunology,  New  York,  Academic  Press,  1971,  pp  831  —638. 

2.  Halstead,  S.B.  Observations  Related  to  Pathogenesis  of  Dengue  Hemorrhagic  Fever.  VI.  Hypothesis 
ond  Discussion.  Yale  J.  Biol.  Med.  42 >350- 362,  1970. 

3.  Pathogenic  Mechanisms  In  Dengue  Hemorrhagic  Fever:  Report  of  an  international  Collaborative  Study. 
Bull.  Wid.  Hith.  Org.  48;  117-  133,  1973. 
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Tablo  1,  Clinical  Grading  and  Typo  of  Convaloscont  HI  Antibody  Rosponsos 
soon  in  49  Oonguo  Pattonts  Colioctod  Botwoon  Juno  24  and  August  26,  1974 


Grado  of  Olsooso 

Primary  Infoctlon 
<  1  : 640 

Soeondory  Infoctlon 
>  1  : 640 

UF* 

1 

3 

1  &  2 

5 

22 

3 

2 

12 

4 

4 

TOTAL 

8 

41 

*  Undifforontlatod  fovor 
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OBJECTIVE:  To  compare  the  rodlolmmune  assay  Inhibition  (RIAI)  test  for  ontibody  to  hopotltls  B  surface 
antigen  (antl-HBj)  using  two  rodlolmmune  ossoy  (RIA)  techniques. 

BACKGROUND:  The  RIAI  for  onti— HBs  wos  developed  In  this  laboratory  using  the  Ausrio  I  RIA  kit 
manufactured  and  sold  by  Abbott  Laboratories  ( SEATO  Medical  Research  Loborotory  Annuol  Report 
1973-1974).  To  the  procedure  for  the  Ausrio  I,  an  Initial  absorption  step  was  added.  The  sera,  whose 
antibody  content  was  to  be  determined,  was  used  to  absorb  a  standard  omount  of  antigen.  A  chonge  In 
the  technical  aspect  of  this  test  was  brought  obout  by  the  discontinuation  of  production  of  the  Ausrio 
I  kit  and  its  replacement  by  the  manufacturer  with  a  newly  developed  Ausrio  II  kit.  This  change  In 
material  necessitated  a  series'  of  comparative  tests  to  insure  that  the  results  of  the  RIAI  based  upon  the 
Ausrio  II  (RIAI,,)  were  comparable  to  those  based  upon  the  Ausrio  I  (RIAl,). 

DESCRIPTION :  In  February  1975  the  Ausrio  I  kit  on  which  the  RIAI,  was  based  was  withdrawn  from  the 
market.  A  final  order  of  Ausrio  I  kits  and  an  equol  number  of  the  replacement  Ausria  II  kits  were 
provided  by  the  manufocturer  for  cross  testing  and  sfandardlxotlon.  These  kits  were  used  to  compare  both 
the  RIA  and  the  RIAI  tests  In  our  laboratory. 

The  major  technical  difference  between  the  Ausrio  I  ond  the  Ausrio  II  wos  a  change  In  the  antibody 
carrier  from  o  polystyrene  tube  to  a  polystyrene  bead.  The  technique  for  the  RIAI,  was  presented  in  lost 
year's  annual  report.  The  initial  absorption  technique  for  the  Ausrio  II  Is  briefly  reported  i  the  RIAI  wot 
performed  using  a  standard  dilution  of  serum  containing  o  known  amount  of  antigen.  Exactly  0.1  ml  of 
this  antigen  dilution  was  incubated  with  0.1  ml  of  each  serum  to  be  tested.  After  1  i  hours  Incubation  a 
polystyrene  bead  was  Introduced  info  the  well  and  submerged  In  the  mixture.  From  this  point  the  test 
was  performed  using  the  directions  for  the  Ausrio  II  kit  provided  by  (he  manufacturer  and  is  essentially 
the  same  as  with  the  Ausria  I. 

Included  In  each  test  run  were  seven  negative  controls,  testing  a  pool  of  human  serum  shown  to  hove 
neither  HBsAg  or  anti— HBj  activity.  The  standard  antigen  dilution  which  was  used  as  a  maximum  for  the 
RIAI,  wos  also  tested  in  seven  replicates.  The  number  of  counts  per  minute  (CPM)  In  each  test  was 
determined  using  a  gamma  ray  spectrometer. 

The  percent  rodlolmmune  assay  Inhibition  (iuRIAI)  was  calculated  using  the  following  formulas 

X  100  =  »  RIAI 

0  Is  the  mean  of  th«.'  CFM  of  the  standard  antigen  dilution  from  which  the  mean  of  the  negative  controls 
had  been  subtrocted  and  X  Is  the  CMP  of  the  serum— ontigen  mixture  following  a  similar  manipulation. 

Data  from  the  RIAI,  and  RIAI,,  were  compared  on  the  basis  of  the  percent  RIA  inhibition.  Also,  o  positive 
or  negotive  score  was  assigned  to  each  test  using  50  ns  inhibition  os  a  cut-off  point  for  differentiating 
positives  from  negotives. 
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PROGRESS;  In  order  to  ottoblltb  tho  opproprloto  dilvflon  of  ontipon  to  oio  In  tko  RIAl  tosh,  ootipoo 
extinction  curvet  utinp  o  lero  contolninp  HB|Ap/odw  were  run  utinp  both  RIA  tests.  Tbe  resultt  were 
found  to  be  almost  Identical  (Flpure  1).  Dilutions  of  It 400  end  I18OO  were  selected  os  candidates  for 
the  standardized  antipen  for  use  In  the  RIAl  tests.  These  dilutions  were  selected  becoute  they  shewed 
30 «  or  less  of  the  CPM  of  the  hlphest  counttnp  antipen  dilution  and  were  located  on  the  steepest  port 
of  the  antipen  dilution  curve.  In  this  part  of  the  curve,  small  changes  in  the  concentrotion  of  ontlpen  In 
the  substance  tested  should  lead  to  larpe  changes  in  the  omount  of  I ''^-labelled  antibody  complexed  to 
the  antigen. 

Dilutions  of  serum  known  to  contain  a  high  titer  of  anti— HBt  ( Serum  PT)  were  tested  by  both  tests  using 
dilutions  of  HBsAg/adw  of  It 400  ond  1:800.  Figure  2  illustrates  the  percent  RIAl  of  the  dilutions  of 
antibody  using  a  1  :800  dilution  of  the  HBjAg/adw  ontlpen.  Use  of  the  1:400  dilution  of  the  HB|Ag/odw 
antigen  produced  similar  curves  with  both  tests  but  the  RIA  was  Inhibited  by  lower  ontibody  dilutions  and 
therefore  was  less  sensitive.  For  this  reason  a  1  :800  dilution  of  HBsAg/odw  was  chosen  as  the  stondord 
antigen  dilution  for  the  RIAl  with  both  the  Ausria  I  ond  the  Ausrio  II  ktls. 

A  panel  of  100  sera  from  a  Thai  population  known  to  have  a  high  prevalence  of  anti— HBt  was  tested  by 
RIAl  using  both  techniques  and  the  standard  1:800  dilution  of  HBtAg/adw.  Figure  3  Illustrates  the 
relationship  between  the  percent  RIAl  on  these  100  sera  using  the  RIAt,  versus  the  RIAl,,.  The  correlation 
coefficient  (r)  of  results  obtained  from  these  two  techniques  was  0.96.  This  very  high  correlation 
indicates  that  the  two  tests  are  measuring  the  same  variable.  The  proportion  of  common  variance  (r^) 
was  0.93,  indicating  that  93  «  of  the  variation  In  one  test  is  accounted  for  by  the  voriotlon  of  the  other  test. 

When  the  scores  assigned  to  each  test  on  the  basis  of  the  30 «  cut-off  point  were  examined,  45  of  the 
100  sera  were  positive  by  the  RtAt,,  and  38  of  the  100  were  positive  by  the  RIAl,  (Table  1).  The 
correlation  coefficient  (rp|,|)  of  the  tests  scored  in  this  woy,  was  only  slightly  lower  than  that  derived 
from  the  numerical  data,  again  indicating  the  similarity  of  the  two  tests  (Table  2). 

The  100  sero  were  also  tested  by  the  passive  hemagglutination  test  (PHA,  Eieetronucleonics  Inc.)  and  the 
Immunoelectroosmophoresis  test  (lEOP)  (Table  1).  The  correlation  coefficients  (rp|,|)  were  also  calculated 
between  these  tests  and  both  of  the  RIAl  tests  (Table  2).  The  low  correlation  coefficients  between  the 
lEOP  and  other  tests  is  indicative  of  the  lock  of  sensitivity  of  the  former  as  has  been  shown  previously. 
The  PHA  Identified  anti— HBj  In  34  of  100  sera  tested.  Ail  of  these  34  sera  were  also  positive  by  RIAl,,. 


TobU  1.  A  Cenporlton  of  Four  To*tt  for  AnN— Hit 
Rotults  of  too  $ora 


Tablo 

2. 

Corrolatlon  Coofficiont 

AUSRIA  II 

vt 

AUSRIA  1 

0.87 

AU3RIA  II 

Vi 

PHA 

0.79 

AUSRIA  1 

vt 

PHA 

0.78 

PHA 

vt 

lEOP 

0.49 

AUSRIA  I 

vt 

lEOP 

0.46 

AUSRIA  II 

vt 

lEOP 

0.41 

Whoro  rpjj,  =  _ BC  -  AD _ 

y  (A  +  fc)  (C  +  D)  (A  +  C)  (fc  +  6) 

In  ordor  to  Incrooio  tho  confidonco  In  tho  RIAI„  on  oddltionol  100  loro,  takon  from  tko  tamo  population, 
woro  oddod  to  tho  orlplnol  panol  (Tablo3).  In  this  oxporlmont  tho  RIAIn  Idontlflod  anti— Hit  in  83  (dim) 
of  tho  200  toro  at  comparod  to  69  (3S»)  Idontlflod  by  tho  PHA.  Tho  difforoncot  toon  horo  woro  duo  to 
15  tora  thot  woro  potitivo  only  by  RIAI„  and  ono  torum  which  wot  potitivo  only  by  PHA.  Tho  corrola. 
tion  coofficiont  (rp|||)  wat  largor  than  that  found  with  tho  orisinol  panol  of  100  tora  Indicattno  an 
Incroatod  botwoon— tott  roliobllity. 
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TabU  3.  A  CeaiptrUftK  of  Two  To<t«  for  Aoti— Hit 
louiHi  of  200  Soro 


Tost 

Pattern  of 

Positive 

Results 

Soro  positive 

for  ooch  tost 

RIAI 

AUSRIA  II 

1 

1 

1 

83 

PHA 

B 

1 

D 

69 

Totol  soro  positive 

by  tosts  Indicotod 

6S 

15 

1 

DISCUSSION  AND  SUMMARY;  Tho  RIAl,,  hot  boon  usod  by  thii  laboratory  for  tbo  post  yoor  to  idontlfy 
ontl— Hit  In  various  populations.  This  tost  was  shown  to  bo  slightly  loss  sonsitivo  than  tho  PHA.  Tho 
Introduction  of  tho  Ausrio  II  tost  with  tho  withdrawal  of  tho  Ausrlo  I  tost  from  tho  morkot  roquirod  tho  sorlos 
of  comporatlvo  tosts  roportod  horo.  Tho  RIAI„  provod  to  havo  on  Incroosod  sonsitivlty  ovor  tho  RIAI,. 
Furthormoro,  using  this  tost  Instood  of  tho  RIAI,t  thoro  oppoorod  to  bo  fowor  soro  In  which  anti— Hit  was 
idontiflod  by  PHA  and  not  by  RIAL  Proving  Incroosod  sonsitivlty  of  tho  RIAI„  romalns  a  problom,  os 
many  of  thoso  positives  cannot  bo  confirmed  by  PHA.  Nonotholoss,  tho  RIAI,,  has  now  roplocod  tho 
RIAI,  In  this  ioborotory  for  tho  inltloi  idontificotion  of  soro  contolning  ontl— HBt. 


%  of  moximum  cpm 


Figurt  I.  Antigen  dilution  extinction  curves  of  sera  contoining  HB^Ag/odw  (CF 
-  titer  i ;  256 )  tested  by  rodioimmune  assays  using  both  the  Ausria  I  and 
the  Ausria  II  tests  provided  by  Abbott  Loborotories. 

o - a  Ausria  I ,  o—  o  Ausria  U 
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Reduction 


Figure  2.  Rodioimmune  assay  inhibition  curves  on  dilutions  of  a  serum  containing 
a  high  titer  of  onti-HB«  (PT,  CF  titer  *  1:64).  The  Ausria  1  and  Aus- 
ria  II  kits  were  used  with  a  standard  antigen  dilution  of  HB«Ag/adw 
of  1:800. 

ew - a  Ausria  I ,  o— -o  Ausria  II 
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AUSRIA  I  %  RIAI 

I^i9ure  9.  Relotioniiup  tti«  p«rc«nt  rodioiminunt  owoy  inhibition  at  shown  by  tho  RIAI. 

and  tho  RiAl|| 
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Anti— H«patltii  I  S«run  Pr«dvctie«  !■  Laboratory  AdImU 


Priacipol  Invattlsotorsi  Ropln  Snitbhan,  M.  0. 

WlliJom  H.  Boacroft,  ITC,  MC 

Aisoclota  Invatflgators:  Sutaildo  NoropitI,  B.  Sc. 

Area  Boriharnvonakalt,  M.  T. 

OBJECTIVE:  To  produce  oniisoro  to  Hepatitis  B  surface  anligen  (HB{Ag)  for  use  ia  the  deleraiiaatioa  of 

antigea  subtypes. 

BACKGROUND  t  This  Is  a  continuation  of  work  which  wos  previously  repotted  (1).  The  detection  of  sub. 
types  Hepatitis  B  surface  antigen  requires  antisera  containing  specific  antibodies  to  each  subtype  deter, 
mlnant.  Previously  these  antisera  were  prepared  using  rabbits,  who  ware  axsongulnatad  six  weeks  after 
the  initiation  of  the  immunization  procedure  (2).  This  method  of  preparation  produced  antisera  with  a  high 
titer  against  homologous  antigen;  however,  becouse  of  impurities  In  the  original  Immunogen,  the  antisera 
were  often  contamintated  with  anti-human  serum  protein  activity.  This  anti— human  serum  activity  Interfered 
with  immunodiffusion  (ID)  tests  (3)  and  required  absorption  with  normal  human  sera.  The  present  study 
was  designed  to  determine  if  subtype  specific  antisera  free  of  anti— humon  serum  activity  could  be  produced 
In  rabbits  by  selecting  the  time  of  bleeding. 

DESCRIPTION:  Rabbits  of  2.  5  to  4.0  Kg  bodyweight  were  used.  Five  milliliters  of  blood  were  taken 
from  the  peripheral  ear  vein  of  each  rabbit  before  Incubation  and  nearly  every  week  post  inoculation. 
Anti-HBs  activity  as  well  as  anti-human  serum  protein  activity  were  tested  by  immunoalectroosmophoresis 
(lEOP)  and  titered  by  complement  fixation  test  (CF).  A  cesium  chloride  purified  fraction  of  HBfAg/adr 
(EH— 17)  prepared  by  Electronucleonics,  Inc.,  Bethesdo,  Maryland  was  emulsified  with  an  equal  volume  of 
Freund's  complete  adjuvant  (2).  Four  rabbits  free  from  anti  — HBt  activity  were  inoculated  with  0.25  ml 
of  antigen-adjuvant  emulsion,  introdermally.  Into  each  of  four  sites  on  the  thighs  and  back.  An  identical 
dose  of  the  some  antigen  was  given  four  weeks  later.  Anti-HBs  and  anti-human  serum  protein  activities 
were  studied  once  a  week  from  two  to  ten  weeks. 

All  blood  was  tasted  for  anti-HBs  and  anti-human  serum  protein  activities  by  iEOP  and  CF.  The  titer 
of  these  ontibodies  was  determined  by  CF  and  the  specificity  of  the  antisera  was  identified  by  ID. 

PROGRESS:  Four  rabbits  were  immunized  with  HBjAg/adr  (EH-17).  Of  these  four,  one  died  of  unknown 
cause  four  weeks  after  immunization. 

In  the  remaining  three,  antibodies  to  HB,Ag/adr  with  CF  titers  of  1:2  to  1:16  had  appeared  by  the  first 
bleed,  two  weeks  after  Immunization  (Table  1  and  Figure  1).  CF  titers  of  antibodies  increased  slowly 
reaching  1:8  to  1:32  by  the  fourth  week  just  prior  to  receiving  the  booster  dose  of  Immunizing  antigen. 
Antisera  reached  its  maximum  titer  of  1 : 64  to  1:128  by  five  weeks,  one  week  after  the  booster  dose. 
After  the  fifth  week  the  titer  remained  stable  until  the  rabbits  were  exsanguinated  at  8-9  weeks. 

The  specificity  of  individual  rabbit  sera  were  determined  by  the  ID  test.  Two  robbit  sera  (R26  and  R  28) 
formed  definite  precipitin  lines  with  reference  antigens,  but  only  specific  d  spurs  were  observed  (Table  1 
and  Figure  2)  suggesting  they  contained  only  ad  subtype  specific  determinant  antibodies.  Another  rabbit 
serum  (R29)  gave  specific  reactions  with  the  reference  antigens,  with  both  d  and  r  spurs,  suggesting  it 
contained  subtype  specific  a,  d  and  r  antibodies. 

Antibody  to  normal  human  serum  protein  was  observed  only  transiently  and  at  low  titer  (Table  1  and 
Figure  1).  The  interference  of  anti  — human  serum  protein  disappeared  in  the  ID  test  at  7  to  8  weeks  post— 
Inoculation.  Anticomptementary  activity  of  all  three  rabbit  antlsero  was  minimal  and  did  not  interfere  with 
the  Interpretotion  of  the  tests. 
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DISCUSSION :  Th«  mtthod  of  immunization  with  HStAg/adr  in  rabbits  prevod  to  ba  satisfactory  for  tho 
production  of  subtypo  spocific  antlsora  In  ono  (R29)  out  of  throo  rabbits.  In  tho  othor  two,  (R27  and 
R28)  a  strong  d  spur  was  producod  but  no  oasily  discorniblo  roactlon  with  tho  r  antigon  was  obsorvod. 
In  R29,  anti— human  sorum  activity  in  10  tosts  disappoarod  by  tho  sovonth  woofc.  This  allowod  tho  uso  of 
ontisorum  from  this  rabbit  in  tho  ID  tost  without  proabsorption  with  normal  human  sorum. 

REFERENCES: 

1.  Snitbhan,  R.  and  Bancroft.  W.H.  t  SEATO  Modical  Rosoarch  Loboratory  Annual  Roport,  March  1974. 

2.  Bancroft,  W.H.,  Mundon,  F.H.  and  Russoll,  P.K.  t  Dotoction  of  Additional  Dotorminants  of  Hopatitis  B 

Antigon.  J.  Immunol.  109  <842,  1972. 

3.  Ojchlorlony,  O.  i  Diffusion -In-gol  Mothods  for  Immunologicol  Analysis.  Progr.  Allorg.  Ssl958. 
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(a)  (b)  (c) 


Figure  2.  Patterns  of  immunodiffusion  reactions  observed 
with  reference  HBsAg.  In  each  pattern,  reference 
H63Ag/ayw  were  pioced  in  the  top  and  right  upper 
wells,  HB^Ag/adr  in  right  lower  and  bottom  wells 

and  HBsAg/adw  in  left  upper  and  left  lower  wells. 
The  central  wells  contain  :  ( a )  R.  26  anti  -adr , 
(b)  R.  28  anti -adr,  and  (c)  R.  29  anti>adr  rabbit 
sera. 
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Tabu  1.  Production  of  Anti— HBsAg/odr  In  lobblts 


TImo  Aftor 

AntUHBt 

Anti  normal  human  protoin 

Rabbit  No. 

Immunodiffusion 

lEOP 

CF 

Immunodiffusion 

(EOF 

CF 

Immunization 

d 

Spur 

r 

Spur 

TItor 

TItor 

R  26 

Pro.lmmunizatlon 

ND* 

ND 

ND 

ND 

ND 

2  weoks 

— 

— 

4^ 

1  >2 

— 

<1>2 

3  wooks 

ND 

ND 

+ 

1  >4 

ND 

<1>2 

4  wooks 

ND 

ND 

4- 

1  t8 

ND 

<1  >2 

5  wooks 

+ 

— 

+ 

1 164 

+ 

1  >2 

6  wooks 

— 

+ 

1  t32 

+ 

<1  >2 

7  wooks 

+ 

I  >32 

+ 

<l>2 

R  28 

Pro-lmmunlzoflon 

ND 

ND 

ND 

ND 

2  wooks 

— 

— 

+ 

1i8 

— 

<1>2 

3  wooks 

ND 

ND 

+ 

1  >16 

ND 

<1>2 

4  wooks 

ND 

ND 

4" 

1  >16 

ND 

<1  >2 

5  wooks 

+ 

— 

+ 

1  >128 

+ 

1  >2 

6  wooks 

4" 

— 

+ 

1  >64 

4" 

1>4 

7  wooks 

4" 

— 

+ 

1  >64 

+ 

1  >4 

8  wooks 

+ 

— 

+ 

?>64 

l>2 

9  wooks 

+ 

— 

+ 

1  >64 

1>2 

R  29 

Pro-lmmunizatlon 

— 

ND 

ND 

ND 

2  wooks 

— 

— 

+ 

1>16 

— 

<1  >2 

3  wooks 

ND 

ND 

+ 

1:16 

ND 

<1  >2 

4  wooks 

ND 

ND 

+ 

1  >32 

ND 

<1  >2 

5  wooks 

+ 

+ 

+ 

1  >128 

+ 

1>2 

6  wooks 

+ 

+ 

+ 

1>  128 

+ 

1>4 

7  wooks 

+ 

+ 

+ 

1  >128 

— 

<1>2 

8  wooks 

+ 

+ 

+ 

1  >128 

— 

<1  >2 

9  wooks 

+ 

+ 

4* 

1  >  l28 

— 

<1  >2 

Notoi  ND*  =  Not  dono 
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HapotHU  B  VIrut  infaclioRS  In  Anaricons 
in  Sowiiiaotf  Aila 


Principal  invattlgaiorsi  Robatt  McNair  Scott,  MAJ,  MC 

Robart  J.  ScHnaidar,  CRT,  MSC 

Assoclata  Invastlgatori:  MIchaal  W.  Bananion,  MAJ,  MC 

Rapin  Snitbiian,  M.D. 

William  H.  Bancroft,  LTC,  MC 
Jaroma  i.  Korwacki,  SP5 

OBJECTIVE:  To  detarfflina  tha  apidamlology  of  hapatitis  in  Anaricon  mililory  partonnal  axposad  to 

populations  with  andamic  hapatitis  and  a  high  pravolanca  of  HB|Ag  carriars. 

BACKGROUND:  Until  racantly  only  hlstorlcol  avidanca  was  ovollabla  to  docunrant  infection  with  ogants 

cousing  viral  hapatitis.  In  tha  post  10  yaars,  howavor,  invastigaiions  of  hapatitis  B,  initially  stimulotad  by 
tha  discovary  of  hapatitis  B  surfoca  onilgan,  hovo  providad  sarologlcol  avidanca  of  Infactions  with 
hapatitis  B  virus  in  a  numbar  of  populations.  In  tropical  Southoast  Asia  studlas  at  tha  SEATO  Madicai 
Rasaarch  Loborotory  hava  documantad  sarologlcol  avidanca  of  prior  HBV  Infactlon  In  up  to  75 «  of 
Bangkok  rasidants  and  a  corriar  pravolanca  of  HB^Ag  of  approximotaly  9»  (1  ).  in  meant  yaars  a  lorga 
numbar  of  Amarlcons,  largaly  military  parsonnal,  hava  baan  statlonad  In  Soutkaost  Asia,  Thasa  Amoricans 
coma  from  on  orao  in  which  HBf  Ag  Is  found  In  only  0.1  to  1.0  n;  of  tha  population  and  avidanca  of  prior 
HBV  infactlon  in  only  5  to  20 «  (2,  3). 

A  study  of  Americans  antaring  and  leaving  iha  Republic  of  Vietnam  in  1970  showed  thot  troops  arriving 
for  on  Initial  tour  and  those  leaving  after  approximotaly  one  yaor  hod  had  equal  axparlanca  with  hapolitis 
B  virus  (Table  1).  Troops  orriving  in  Vietnam  for  a  subsequent  tour,  however,  hod  significantly  graotar 
axparlanca  with  hepatitis  B  virus.  Tha  dato  suggested  that  previous  axparianca  In  Vietnam  wos  relotad  to 
a  greater  axparianca  with  hapatitis  B  virus.  This  study  wos  designed  to  datermir.o  tha  anvlronmantol  and 
host  factors  which  laad  to  tha  davalopmant  of  clinical  and  subclinicoi  hapolitis  omong  American  troops  in 
Southeast  Asia. 

DESCRIPTION ;  A  description  of  tha  design  of  this  study  oppaorad  in  tha  SEATO  Madicai  Research 
Laboratory  Annual  Report  1973—1974.  Briefly  tha  populotion  studied  wos  drown  from  sarvicamen  aged 
18—25  years  In  grades  El— E5  antaring  either  the  United  Stotas  Army  Support  Croup,  Thailand  or  tha 
United  States  Air  Force  633  th  Combat  Support  Group.  Shortly  oftar  orrivol  In  Thoiland  o  quastionnaira 
was  administarad  to  these  man  to  datarmina,  omong  other  things,  their  previous  doty  station,  previous 
tropical  axparlanca  and  their  prior  axparlanca  with  hapatitis.  During  tha  ensuing  year  thasa  man  ware 
intarviawad  three  times  at  approximately  four  month  intervals.  Tha  interviews  contained  questions  of 
social  behavior  and  medical  axparianca.  Serum  samples  ware  collected  at  tha  time  of  each  interview  and 
ware  submitted  for  detection  of  hepatitis  B  surface  antigen  (HBsAg)  by  complamant  fixation  (CP), 
immunoalactrophorasis  (lEOP)  and  radioimmuna  assoy  (RIA).  Antibodies  against  hapatitis  B  surface  antigen 
(onti-HBs)  ware  detected  by  a  radioimmuna  assoy  inhibition  (RiAl)  ond  confirmed  and  titered  by  a 
passiva  hemagglutination  test  (PHA).  Methods  for  these  ossoys  hove  appeared  elsewhere  (SEATO  Madicol 
Research  Laboratory  Annual  Reports  1971  —  1972,  1972—1973  and  1973—1974). 

PROGRESS:  Subjects  were  enrolled  In  this  study  between  April  and  December  1972.  Initial  questionnaires 
ware  completed  in  December  1972.  The  first  of  three  follow-up  Interviews  was  completed  in  April  1973, 
the  second  in  August  1973  and  tha  third  in  Dacambar  1973.  Tha  three  follow-up  interviews  and  bleeds 
were  divided  according  to  timing  into  groups.  The  time  of  tha  first  interview  fall  between  12  and  24 
weeks  (3  and  6  months),  the  second  between  24  ond  38  weeks  (6-9.5  months)  and  the  last  between  39 
and  65  weeks  (9.5-16  months).  Individuals  whoso  interviews  fell  outside  of  these  time  periods  were 
excluded  from  tha  study.  With  those  slipulotlons,  there  were  418  individuals  who  eomplatod  the 
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initial  quaitionnolr*  and  from  whom  blood  wot  obtotnod.  Of  thoio,  315  (92  »)  woro  toon  ol  tbo  first 
follow-up,  317  (76«)  ot  tho  locond  and  326  (7I«)  of  tbo  third.  Two  hundrod  and  tovonty-ono  poopio 
(6tiU)  woro  complotoly  fotlowod  with  oil  throo  Intorvlows  and  bloods.  Toblo  2  shows  tho  provolonco  of 
past  oxporloneo  with  hopatitis  B  virus  at  oaeh  blood  and  tbo  Incidonco  of  Infoction  for  tho  porlod  of  timo 
from  tho  first  blood.  Tablo  3  shows  similar  data  for  271  poopio  who  woro  complotoly  followod  with  oil 
throo  Intorvlows  and  four  bloods. 


Toblo  1.  Evidonco  of  Hopatitis  B  Virus  Infoction  in  Amorican 
Military  Porsonnol  in  tbo  Ropublic  of  Viotnom 


Military  Personnel 

HBjAg 

Anti-HB, 

tnprocossing 

Initial  tour 

Subsequent  tour 

0.39%  (4/1004) 

2.42*  (7/289) 

3.50«  (7/200) 

11.28%  (22/195) 

Outprocessing 

0.46j)$  (5/1072) 

3.1%'  (6/169) 

TOTAL 

(1.68X  (16/2365) 

6.0.«  (35/584) 

Toblo  2.  Exporlenco*  with  Hopatitis  B  Virus  in  American 
Enlisted  Men  at  Three  Month  Intervals 
Throughout  One  Year’s  Tour  in  Thailand 


Bleed 

1st 

2nd 

3rd 

4th 

Weeks  in  country 

0 

13-25 

26-39 

40-65 

Total  number  studied 

418 

385 

316 

326 

Persistent  evidence 

— 

16  (4.2%) 

15  (4.8%) 

14  (4.3%) 

Incidence 

— 

8  (2.0%) 

12  (3.7%) 

17  (5.2%) 

Prevalence 

18  (4.3%) 

24  (6.2%) 

27  (8.5%) 

31  (9.5%) 

’"Experience  is  determined  by  presence  of  HBjAg  or  anil— HBj. 
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Tabu  3.  ExptrUnct  with  Hapalitli  B  VIrtt  In  271  Amarlcon 
Enlitttd  Man  CompUtaly  Followad  Throughcut 
On#  Yaor't  Tour  in  Thailand 


Bleed 

1st 

2nd 

3rd 

4th 

Weeks  in  country 

0 

13-25 

26-39 

40-65 

Persistent  evidence 

- 

13  (4.7*) 

13  (4.7*) 

13  (4.7*) 

Incidence 

— 

7  (2.5*) 

12  (4.4^) 

16  (5.9*) 

Prevalence 

13  (4.75e) 

20  (7.3») 

25  (9.2») 

29  (10.7*) 

Thrat  hundred  and  twenty- six  individuals  were  followed  with  at  least  a  first  and  a  fourth  bleed.  At  the 
risk  of  falsely  inflating  the  prevoleace  and  incidence  of  hepatitis  B  Infection,  six  additional  Individuals 
were  added.  These  six  men  were  followed  with  ot  least  two  bleeds;  three  had  evidence  of  prior  HBV 
infection  on  the  first  bleed  and  three  developed  ontibedy  during  the  study.  Table  4  Illustrates  the  number 
of  HBV  infections  recorded  in  these  332  men  over  the  one  year  period. 


Table  4.  Hepatitis  B  Infections  Recorded  in  332  American 
Enlisted  Men  Followed  Through  One  Year’s 
Tour  of  Duty  in  Thailand 


Follow-up  Blood  Sample 

1st 

2nd 

3rd 

4th 

Totol 

HBjAg  positive 

2  (0.6*) 

1  (0.3*) 

3  (0.9*) 

4  (1.2*) 

10  (3.0*) 

Anti'HBs  positive 

16  (4.8*) 

7  (2.1*) 

5  (1.5*) 

5  (1.5*) 

33  (9.9*) 

Total  HBV 

Experience 
(HBsAg  +  Anti-HBs) 

18  (5.4*) 

B  (2.4*) 

7*(2.1*) 

8*  (2.4*) 

41  (12.3«) 

*  Two  persons  who  developed  antigen  followed  by  antibody  ore  counted  only  once  In  the  total  HBV 
•xperience. 


Six  clinical  cases  of  hepatitis  ware  diagnosed  in  these  332  men  during  the  periods  between  bleeds 
(Tables).  There  were  four  Individuals  In  whom  clinical  hepatitis  was  associated  with  HBV.  No  HBjAg 
was  identified  in  one  of  these  but  anti— HBj  developed  in  the  convalescent  period  by  the  time  of  the 
second  bleed.  In  the  second  case,  HBjAg  was  detected  in  the  second  blood  specimen  ot  the  time  of 
clinical  disease  and  anti— HBs  was  found  in  the  third.  The  two  remaining  cases  were  diagnosed  in  the  third 
period;  in  both  of  them  HBsAg  was  detected  in  the  fourth  blood  sample.  No  further  follow-up  samples 
were  obtained  from  either  of  them.  There  were  two  cases  of  hepatitis  diagnosed  with  no  detectable 
evidence  of  HBV  infection.  These  are  listed  as  HBV  non— associated  hepatitis;  however,  these  individuals 
may  have  had  HBV  Infections  which  might  have  been  detected  by  more  sensitive  tests. 


Ill  this  oroup  of  ^32  mca,  HIV  asiociatad  iMpcfItit  w«t  dlagnosad  la  fovr  of  tiMai.  Sorologlcol  ovirfoaco 
of  laopporoat  lafoctloa  wot  docwiMatod  la  oa  oddlHoaol  H  aMO.  TIm  lacldoaco  of  HIV  lafoctlea  ovor  tlo 
oao  yoor  pariod  was  23/332  or  1.9  ai  oad  tbo  opporoat  to  laopporoat  lafoctloa  ratio  wot  di19. 

la  anolytfag  lliata  fisurai,  flioso  aiaa  who  war#  aotorlag  o  tropicol  orao  for  tho  first  tiaio  woro  cooiparad 
to  thoso  who  had  prior  oxporioaco  la  tho  tropics.  Tobias  6  oad  7  documant  tha  diffaraacat  taaa  la  thasa 
two  groups. 


Tablo  5.  Clinical  Hopatitis  lafactlons  Racordtd  In  332  Aaiorlcon 
Enlistad  Mon  Followad  Through  Ona  Yaor’s  Tour 
of  Duty  In  Thailand 


Four  Month  Intervol 

Type  of  Hepatitis 

1 

2 

3 

Total 

HBV  Associated 

1 

1 

2 

4 

HBV  Non-asspciated 

1 

1 

2 

Total  Clinical  Hepatitis 

2 

2 

2 

6 

ThoSa  data  have  boon  codad  for  computer  analysis.  Cross  tabulations  of  hopatitis  axparianca  with 
variables,  such  as  drug  use,  mixing  with  the  indigonout  popuiotlon  and  taxuol  axporience  will  be  computed 
to  determina  If  hepatitis  In  these  troops  Is  associated  with  any  identifiabla  behavioral  pattern. 

DISCUSSION :  In  a  group  of  332  young  American  military  personnel  followed  In  Thailand,  clinically 

recognizable  hepatitis  occurred  In  six  (18/1000)  over  a  one  year  period.  Of  these  six,  four  (12/1000) 
had  detectable  serological  evidence  of  association  with  hbpotitis  B  surface  antigen,  tha  remaining 
two  did  not.  Screening  of  those  men  for  tha  development  of  HBsAg  or  anti  — HBs  ravoalod  on 
additional  19  who  had  Inapparent  hepatitis  B  infection.  Thus  for  HBV  Infections  the  apparent  i  inapparant 
ratio  was  as  high  as  4:19  or  nearly  1:5.  In  other  words,  82 »  of  oil  HBV  infections  ware  asymptomatic. 

Tha  men  in  this  study  demonstrated  a  direct  relationship  batwaan  previous  tropical  axporience  and  prior 
HBV  infection  as  was  found  in  the  earlier  study  In  Vietnam.  In  men  without  serological  evidence  of  prior 
HBV  Infection,  however,  the  incidence  of  new  infection  during  the  current  study  period  was  the  same, 
whether  or  not  they  had  previous  tropicol  experience. 

Information  on  tho  association  of  hepatitis  B  virus  infection  with  social  and  physical  behavior  has  not  yet 
been  analyzed.  it  is  possible  that  routes  of  transmission  of  hepatitis  B  virus  between  indigenous 
populations  and  United  States  military  personnel  may  be  demonstrated  and  ways  of  preventing  this 
Infection  may  be  suggested. 
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Tabu  6.  PravaUnca  of  DomoiiitrabU  Exporitnco  with  Hopolttli  B 
Virus  on  EnUring  ThoiloiKii  A  Comparison  of  Thoso  With 
and  Without  Prior  Exporionco  In  a  High  ProvoUnco  Arno 


Prior 

Exporionco 

Numbor 
of  Mon 

HB,Ag 

Antl-HB, 

Total  HBV 
Exporionco 

Yos 

119 

2®  (1.6*) 

11  (10.1*) 

13  (10.9») 

No 

213 

0  (0.0*) 

5  (2.3«) 

5  (2.3«) 

Total  Population 

332 

2  (0.6») 

16  (4.B») 

18  (5.4») 

a.  Ono  man  had  HB|Ag  with  a  compUmont  fixing  tltor  of  It 64  ond  corriod  it 
throughout  his  stay  in  Thailand.  Tho  carrior  rato  =  0.3 « 


Tabto  7.  Incidoneo  of  HBV  Infoction  During  a  Ono  Yoar  Tour  in 
Thailand  I  A  Comparison  of  Thoso  With  ond 
Without  Prior  Exporionco  in  a  High 
ProvoUnco  Aroa 


Prior 

Numbor  of  Mon 

HBtAg 

Anti.HBs 

Totol  HBV 

Exporionco 

Suscoptiblo 

Exporionco 

Yos 

105 

1  (1.0*) 

7  (6.6») 

B  (7.6*) 

No 

208 

5  (2.4*) 

10  (4.8*) 

15  (7.2*) 

Total  Population 

313 

6  (2.0*) 

17  (5.4*) 

23  (7.3*) 
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OBJECTIVE :  To  eompor*  tha  aga  tpacific  point  pravolancas  of  kapolitis  B  lurfaco  ontlgon  (HBfAg)  corriart 
and  tha  HBsAg  subtypa  distributions  In  corriars  in  diffarant  ports  of  Thailand. 

BACKGROUND :  Tha  prasanea  of  HB|Ag  or  antibody  to  HB$Ag  (anii-HBs)  sarvos  as  avidanca  of  prior 
oxposuro  of  hopatiils  B  virus  (HBV).  Oiffarancas  in  gaographical  ond  anvironffiontal  status  ntoy  play  on 
important  rola  in  tha  fraquancy  of  HB$Ag  corriars  and  in  tha  distribution  of  ontlgan  subtypas.  This  study 
raports  tha  fraquancy  af  HBjAg  corriars  found  in  various  parts  of  Thailand. 

DESCRIPTION :  HBsAg  corriars  wara  Idantifiad  using  tha  iEOP  tast  praviously  dascribad.  Tha  mathod  for 
datarmining  subtypas  by  tha  Immunodiffusion  tachniquo  using  standard  rafaranca  ontlgans  and  hyparlmmuno 
rabbit  ontlsara  has  olso  baan  praviously  dascribad  (SMRL  Annual  Raport  1970-  1971),  Tha  following  wall 
daffnad  populations  wara  samplad  and  tastadi 

(a)  Thai  rasidants  of  Khao  Yoi  Notional  Park  (KYNP)  in  northaastarn  Thoilond  (1), 

(b)  Randomly  salacted  Thai  rasidants  of  an  urban  housing  davalopmant  in  Bangkok  (2),  and 

(c)  Thai  rasidants  of  tha  villaga  of  San  Kampong,  in  a  samI- rural  araa  of  Chiangmol  provinco  In  northarn 
Thailand  (3). 

PROGRESS :  Rasidonts  of  KYNP  includad  tha  familias  of  amployaas  of  thraa  diffarant  agancias  working  in 
tha  parks  Tha  Foraitry  Dapartmant,  tha  Highway  Ooportmant  and  tha  Tourist  Organization  of  Thailand 
(TOT).  Mora  than  BOie  of  tha  astimaiad  total  populotion  of  tha  park  wara  samplad  and  tha  pravalonca 
of  HBsAg  corriars  was  9,3x.  HBsAg  was  found  in  10.6%  of  paopla  associatad  with  tha  Forastry  Dapartmant, 
in  thosa  associatad  with  tha  TOT  and  In  only  5.3«  of  tha  paopla  associatad  with  tha  Highway 
Dapartmant. 

Tha  pravalanca  of  HBsAg  In  molas  was  highar  thon  that  in  famalas  for  avary  aga  group.  Tha  diffaranca 
in  corriar  fraquancias  batwaan  molas  and  famolas  was  statistically  significant  for  tha  total  papulation 
(P  <  .001).  Tha  pravalanca  of  HBsAg  was  graotast  in  childran  batwaan  ogas  of  10  and  15  yaors;  it  fall 
in  oldar  ago  groups.  Of  223  paopla  with  multiplo  blood  lomplas,  thraa  acquirad  HBsAg  batwaan  Saptambar 
1973  and  Saptambar  1974;  tha  Incidanca  of  ontlgan  acquisition  was  13.5/1000/yaar. 

Comparison  of  tha  abova  rosults  with  tha  pravolanca  of  HBsAg  corriars  in  tha  urban  Bongkok  housing 
davalopmant  (Tabla  2)  rovaalad  thot  tha  fraquancias  of  HBsAg  corriars  wara  not  significantly  diffarant  in 
tha  two  populations.  Howavor,  In  this  urban  group,  thara  was  no  significant  sax  diffarancas  in  tha  corriar 
fraquancias  of  HBsAg  (0.157  >  p  >  0.317).  Childran  of  fiva  to  nina  yaors  had  a  slightly  highar  fraquanty 
of  ontiganamia  than  othar  aga  groups  with  tha  axcoption  of  tha  small  group  of  paopla  ovar  60  ya^rs 
of  ago. 


In  a  villogt  pcpulation  drown  from  northarn  Tkoilond,  lh«  pravolonc*  of  HBsAg  was  B.tin  (TobU  3).  This 
was  not  significantly  differant  from  thosa  found  in  tha  populations  dascribad  obova.  Nona  of  tha  51  saro 
collactad  from  famalas  was  found  to  contain  HBjAg,  but  it  was  found  in  IS«  of  thosa  coliactad  from 
malas.  Tha  significontly  highar  pravalanca  of  HBjAg  carriars  among  mains  than  famalas  was  similar  to  that 
saan  in  KYNP  (0.008  >  p  >  0.014).  San  Kampang  was  ona  of  four  villagas  sludiad  in  northarn  Thailand. 
In  tha  othar  thrae,  thara  was  no  oppraciubla  pravalanca  of  HBjAg.  If  oil  four  villagas  warn  takan  togathar, 
tha  pravalanca  of  HBjAg  fall  from  8.6  to  2.9i£. 

Subtyping  of  HBjAg  In  carriars  was  studiad  In  33  rasidants  of  KYNP,  48  of  Bangkok  and  10  of  Son 
Kampang  (Table  4).  Antigens  of  adr  subtype  ware  present  in  86%  of  the  Bangkok  carriars,  90%  of  KYNP 
carriers  and  100a  of  these  in  the  northarn  Thai  village.  Tha  findings  suggest  that  within  Thailand,  there 

may  be  differences  in  tha  relative  frequency  of  HBjAg  subtypes  from  place  to  place. 

Several  recant  studies  have  shown  that  subtypes  are  consistent  within  families;  however,  this  information 
was  obtained  in  tha  tamparata  zona  where  antigen  corriars  are  rare  and  contact  by  family  roambars  with 
antigens  othar  than  thosa  carried  l.t  tha  family  would  be  unlikely.  In  KYNP,  different  subtypes  of  antigen 
ware  present  in  close  proximity.  Fiva  conjugol  families  were  studied  in  which  tha  antigen  carried  by  ot  laost 
two  positive  individuols  could  be  sublyped,  in  four  fonrilies  only  the  adr  subtype  was  identified  and  only 
tha  odw  subtype  was  found  in  the  othar  family.  Only  one  subtype  was  found  in  any  one  family.  Within 

the  urban  Bangkok  population,  the  distribution  of  subtype  again  fit  into  family  patterns.  In  four  conjugal 

fomilies  with  two  to  seven  HBjAg  positive  mambars,  only  the  adr  subtype  could  be  detected;  in  two  other 
families  with  two  and  four  HBjAg  positive  members,  respectivaiy,  only  tha  adw  subtype  was  found.  Again 
in  no  family  was  mora  than  one  subtype  identified  (4). 


Table  1.  Age  Specific  Prevalence  of  HBjAg  in  Residents  of  Khao  Yai  Notional  Park 

(  Saptambar  1973  —  September  1974  ) 


Age 

Mole 

Female 

Total 

(Years) 

No- 

Tested 

HB 

No- 

Ag  h 

1  *  ) 

No. 

tested 

HBj 

No. 

Ag  > 

(%) 

No. 

Tested 

HBjAg  - 
No.  (  ) 

27 

1 

(3.7) 

35 

0 

(0.0) 

62 

1 

(1.6) 

mm 

27 

3 

(11.1  ) 

26 

0 

(0.0) 

53 

3 

(5.7) 

10-14 

14 

5 

(35.7) 

13 

0 

(0.0) 

27 

5 

(18.5) 

15-19 

36 

3 

(8.3) 

18 

0 

(0.0) 

54 

3 

(5.6) 

20-29 

130 

20 

(15.4) 

57 

3 

(5.3) 

187 

24 

(12.8) 

30-39 

60 

7 

(11.7) 

18 

1 

(5.6) 

78 

8 

(10.3) 

40-59 

27 

3 

(11.1) 

8 

0 

(0.0) 

35 

3 

(8.6) 

60  + 

1 

0 

(0.0) 

0 

0 

(0.0) 

1 

0 

(O.C) 

Total 

322 

42 

(13-0) 

4 

(1.3) 

497 

46 

(9.3) 

HBjAg  Acquisition  Rata  3/223/yaQr  ^  13.5/1000/year 


Tabu  2.  Ag«  Specific  PravaUaca  of  HlfAp*  l»  latidaBh 
of  Huoy  Kbwonp,  Baagitolc  (July  1971) 


Aqo 

(yaar$) 


1-4 

5-9 

10-14 

15-19 

20-29 

30-39 

40-59 

60-f 


TOTAL 


No. 

foslod 


ProvoUneo 

^0.  « 


1  (2.8) 

5  (9.2) 

8  (13.1) 

6  (15.4) 

5  (13.2) 

0  (0.0) 

2  (5.4) 

2  (33.3) 


No. 

{•(Ud 


FomoU 


ProvoUneo 
No.  « 


2  (6.4) 

(12.5) 
(3.0) 
1  (5.6) 

I  (5.6) 

1  (7.5) 

(5.4) 
I  (23.1) 


No. 

lotlod 


29  (9.8)  400  28  (7.0)  697 


Combined  retulft  from  lEOP  and  radIolfflmunoossay(RIA}  U*ti. 


Table  3.  Ape  Specific  PrevoUnce  of  HBsAg  In  San  Kompang 
(November  1969) 


Age 
( Years) 


10-14  \ 
15-19  ' 
20-29  . 
30-39  / 
40-59 
60  + 


Mole 

No-  1 

HBsAg+ 

Tested  | 

No. 

(») 

3 

1 

(33.3) 

15 

4 

(20.6) 

21 

2 

(9.5) 

15 

3 

(20.0) 

i 

11 

0 

(0.0) 

FemaU 


NO. 

Tested 


HBsAg+ 
No.  ( » ) 


No. 

Tested 


TOTAL 


PrevoUnce 
No.  » 


3  (4.5) 

12  (10.9) 

10  (7.9) 

9  (9.7) 

9  (8.2) 

4  (5.0) 

5  (5.4) 

5  (26.3) 


57  (8.2) 


HBtAg  + 
No.  [as] 


1  (9.1) 

4  (16.7) 

2  (5.9) 

3  (11.6) 

0  (0.0) 
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DISCUSSION ;  Comparison  of  tho  throo  populations  rovoolod  no  significant  difforoncos  in  tho  froqutncy  of 
HB|Ag  corrlnrs,  suggosting  a  similar  roto  of  oxposuro  to  HBV  occurred  In  thoso  throo  groups.  It  was 
Intorosting  to  nolo,  howovor,  tho  marked  local  difforoncos  in  tho  antigen  frequency  among  tho  villages  of 
northern  Thailand.  On  the  one  hand,  tho  number  of  persons  studied  were  small  and  therefore  the 
phenomena  may  represent  a  sampling  error.  On  the  other  bond,  these  differences  may  be  due  to  locol 
environmental  and  social  factors.  The  high  prevalence  of  HBsAg  carriers  among  all  three  groups  support 
the  finding  of  high  carrier  prevalences  in  the  tropics.  The  striking  difference  noted  In  the  HBsAg  carrier 
prevalence  among  the  rurol  males  and  femoles  might  be  explained  by  two  hypotheses.  First  the  mole, 
through  his  socially  defined  role,  may  have  on  i.screased  exposure  to  sources  of  infection.  This  has  been 
suggested  by  the  data  of  Grossman  et  al  (2)  who  showed  increased  antl-HBs  prevalences  among  young 
urban  males.  The  distribution  of  anti  — HBs  In  rural  populotions  remains  to  be  seen.  Second,  moles  may 
be  more  susceptible  than  females  to  the  development  of  the  carrier  state.  This  Interesting  hypothesis  could 
not  be  evaluated  In  this  study. 

The  subtype  distribution  in  carriers  suggests  that  local  differences  in  virus  subtypes  exist  within  areas  of 
Thailand.  Further,  the  localization  of  antigen  subtypes  within  family  units  Implies  an  even  smaller  unit 
of  HBV  tronsmission. 


Table  4.  HBjAg  Subtypes  In  Thols 


Population 

HBsAg 

adr 

» 

Subtypes 

adw 

Urban  Bongkok 

86 

14 

Khoo  Yoi  Notional  Pork 

90 

10 

Northern  Thailand 

100 

0 
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OBJECTIVE :  To  study  the  effect  on  the  offspring  of  chronic  hepatitis  B  ontigenemio  in  the  mother. 

BACKGROUND :  Clinical  hepatitis  B  developing  during  the  latter  part  of  pregnancy  has  bean  associated 
with  an  increased  perinatal  mortality,  a  high  Incidence  of  premature  delivery  and  a  high  frequency  of 
virus  transmission  from  mother  to  Infant  (  1 ).  Information  on  the  effect  of  asymptomatic  maternal 
hepatitis  B  ontigenemio  Is  conflicting,  it  has  been  suggested  that  the  Incidence  of  prematurity  and 
perinatal  mortality  is  also  increosed  In  Infants  born  of  these  mothers  (2).  Transmission  of  virus  from 
antigenemic  mothers  to  their  Infants  appears  to  be  an  uncommon  event  in  mother  infant  pairs  studied  in  the 
West  (3,4).  However,  a  strong  association  between  cniigenemia  in  mothers  and  their  children  hos  been 
shown  in  cross  sectional  population  studies  in  the  For  East  (5,  6).  This  study  was  designed  to  investigate 
the  effect  of  maternal  antigenemla  on  pregnancy  and  the  offspring  in  o  population  with  o  high  pravolenc* 
of  antigen  carriers. 

DESCRIPTION ;  This  study  was  divided  into  two  phases.  A  description  of  the  initial  phase  may  be  found 
in  the  SEATO  Medico!  Research  Laboratory  Annual  Progress  Report,  March  1974. 

Papulation.-  Antigen  positive  mothers  and  their  families  ware  sought  for  follow-up  1  j-2'i  years  after 
initial  collection  in  the  delivery  room.  Temporal  controls  were  matched  to  each  family  that  could  be 

located.  Temporal  controls  were  members  of  families  of  women  who  were  collected  in  the  delivery  room 

and  whose  delivery  dotes  were  as  close  as  possible  to  those  of  the  antigen  positive  mothers.  Each  control 
mother  was  delivered  within  two  days  of  an  antigen  positive  mother.  Interim  family  histories  were  obtained 
on  all  fofflilies  studied  and  these  included  the  duration  of  breast  feeding,  the  medical  and  dental  history 
of  the  child  and  the  person  who  cares  for  the  child  most  of  the  time.  Family  relationships  wore  determined 
and  other  members  of  the  family  living  in  the  household  were  sought.  Each  infant  was  examined  by  a 
physician  and  height  and  weight  measurements  were  recorded. 

Sero  ware  collected  on  antigen  positive  and  control  mothers,  their  infants,  and  as  many  family  members 
as  could  be  found.  Saliva  was  also  collected  from  all  mothers. 

Laboratory  Studies.-  Sera  were  submitted  for  determinotions  of  transaminase  and  bilirubin  concentrations. 

They  were  tested  for  hepatitis  B  antigen  by  radiolmmune  assay  (Abbott  Laboratories,  Ausrio  I), 
counterelectrophoresis  and  complement  fixation.  A  radioimmun*  assay  inhibition  technique  was  used  to 
screen  for  antibody  against  HBsAg  and  positives  were  titrated  and  confirmed  by  a  passive  hemagglutina 
tion  test  (PHA,  Electronucleonics ). 


1  Children’s  Hospital,  Bangkok,  Thoiland 

2  Women’s  Hospital,  Bangkok,  Thailand 
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PROGRESS:  At  rtporUd  In  th«  SEATO  Medical  Rtstorch  Laboratory  Annuol  Roport  1973—1974,  of  1,625 
mothor*  tcrotnod  in  tho  delivery  room  at  Women’s  Hospital,  93  or  5.7 «  were  found  to  be  positive. 
Of  the  93,  47  ware  located,  30  were  not  located  and  16  lived  outside  of  Bangkok. 


Ninety— four  families  were  followed,  47  with  antigen  positive  mothers  and  47  temporal  controls.  There 
were  no  significant  differences  between  the  antigen  positive  family  and  the  temporal  control  found  In 
family  variables  such  os  household  size  and  income.  Five  fomilies  of  antigen  positive  mothers  who  resided 
outside  of  Bangkok,  returned  to  the  city  for  follow-up.  If  these  five  were  discounted,  then  the  distribu¬ 
tion  within  the  city  of  the  families  of  antigen  positive  mothers  ond  controls  was  similar.  Maternal  factors 
such  as  age,  parity,  history  of  post  abortion.  Infant  mortality  and  transaminase  levels  also  showed  no 
significant  differences.  Further,  there  were  r.o  significont  differences  seen  in  the  weight,  length  or 

transaminase  levels  of  the  infant  at  birth,  nor  in  the  number  of  Infants  born  prematurely  or  the  infant 
mortality  rate  over  the  first  year  of  life.  In  the  94  families  followed,  five  Infants  had  died.  Two  deoths 
were  recorded  within  the  control  fomilies  and  the  other  three  in  families  of  antigen  positive  mothers. 
Three  of  these  deaths  occurred  at  or  shortly  after  delivery.  Two  were  related  to  complications  of 
delivery  and  one  to  prematurity.  Two  children  died  during  the  first  year  of  life.  One  child  of  an 
antigen  positive  mother  died  at  four  months  of  age  during  an  episode  of  diarrhea  for  which  no  medical 
aid  was  sought.  A  child  of  a  control  mother  died  of  pneumonia  ot  six  months  of  oge. 


Table  1.  Experience  with  Hepatitis  B  Virus  18-30  Months  After  Birth 


Offspring 

Mother 

No. 

Evidence  of  Infection 

Tested 

HBjAg 

Anti-HB, 

Totol 

HBjAg  Positive 

44 

13  (30«) 

3  (7*) 

^  16  (37») 

HBjAg  Negative 

45 

0  (Osb) 

1  (2jfc) 

1  (2») 

Table  2.  Maternal  Antigen  Titer  and  the  Percent  of  Positive  Offspring 


Mothers 

CF  Titer 

No.  Tested 

<1  :  16 

60 

1  ;  32 

7 

1  :  64 

12 

>  1  : 128 

10 

Total 

89 

Offspring 


HBsAg  Positive 
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All  mothers  who  wore  antigen  positive  at  delivery  were  still  positive  at  the  time  of  follow-up  1  i  to  2i 
years  later.  In  general  the  complement  fixation  titers  of  these  mothers  were  within  four— fold  of  the  titer 
found  at  delivery.  None  of  the  temporal  control  mothers  or  their  Infants  had  developed  antigen;  however, 
13  of  44  (29,5  «)  of  surviving  infants  of  antigen  positive  mothers  were  found  to  be  positive  (Table  1). 

Despite  what  would  appear  to  be  abundant  hepatitis  B  virus  exposure  in  infants  of  HB|Ag  positive 
mothers,  the  incidence  of  antibody  conversion  in  this  group  was  low  (Table  1).  There  were  no  significant 
differences  In  the  incidence  of  antibody  conversion  in  infants  with  positive  mothers  and  in  those  of 
control  mothers;  however,  there  were  three  times  os  mony  converts  in  the  antigen  positive  group  and  the 
lack  of  significance  might  reflect  only  the  small  number  of  infants  examined. 

There  appeared  to  be  a  direct  relationship  between  the  maternal  complement  fixation  titer  ot  delivery  or 
follow-up  and  the  prevalence  of  antigen  in  the  serum  offspring  for  follow-up  (Table  2).  The  maternal 
titer  on  all  13  Infants  found  to  be  positive  wos  greater  than  or  equol  to  1t32.  None  of  the  offspring  of 
mothers  with  titers  less  than  1:32  were  positive. 

At  the  time  of  follow-up,  the  physical  status  of  children  of  antigen  positive  mothers  and  antigen  negative 
controls  was  documtunted.  None  of  these  children  were  chronically  III,  nor  with  one  exception  did  any 
exhibit  any  biochemical  or  physical  evidence  of  hepatitis  at  the  time  of  examination.  When  compared  to 
normal  values  established  for  Southern  Chinese  children  (7),  average  deviations  of  height  and  weight  for 
these  two  groups  of  children  were  not  significantly  different.  The  one  exception  was  the  antigen  positive 
son  of  an  antigen  positive  mother  whose  only  sign  of  illness  was  a  moderate  elevation  in  thu  transaminase 
concentrations  (SCOT  to  136  Sigma  Frankel  units,  SGPT  to  90  Sigma  Frankel  units). 

DISCUSSION :  As  reported  in  the  SEATO  Medical  Research  Laboratory  Annual  Report  1973-1974,  there 

were  no  gross  differences  seen  in  the  prematurity  and  perinotal  mortality  rates  of  Infants  of  antigen 
positive  mothers  and  antigen  negative  mothers.  Further,  there  were  no  apparent  differences  in  the 
maternal  history  of  pregnancy  and  child  birth  between  these  two  groups;  however,  subtle  differences 
could  not  be  excluded- 

Transmission  of  hepatitis  B  virus  occurred  from  mother  to  offspring.  In  this  study  only  infants  of  positive 
mothers  were  found  to  bo  positive  at  1  1  to  2  L  years  of  age.  This  does  not  exclude  the  possibility  of 
virus  transmission  and  development  of  the  carrier  state  in  children  of  antigen  negative  mothers;  indeed 
this  must  happen  in  order  to  maintain  the  high  prevalence  of  antigen  carriers  seen  in  this  population. 
These  data  do  suggest  that  the  Infection  of  infonts  of  negative  mothers  Is  a  rolotively  rore  event  when 
compared  to  that  of  children  of  antigen  positive  mothers.  The  phenomenon  of  hepatitis  6  virus 
transmission  appears  to  be  directly  related  to  the  antigen  titer  of  the  positive  mothers.  The  prevalence 
of  antigen  positive  offspring  increased  as  the  HBjAg  titer  in  the  mother  Increased. 

Maternal  antigenemia  did  not  grossly  effect  the  growth  or  the  development  of  the  child.  Children  who 
developed  HB$Ag  were  not  significantly  different  in  height  and  weight  from  children  without  HBsAg, 
whether  or  not  they  had  HBsAg  positive  mothers. 
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OBJECTIVE :  To  dotormino  whon  young  urban  Thai  ckildran  aro  first  txposad  to  hapalltis  B  virus  (  HBV ) 
and  to  search  for  tho  most  common  routes  of  transmission  to  Infants  In  the  first  year  of  life. 

BACKGROUND;  A  recent  study  showed  that  of  the  residents  of  Huay  Khwong  had  Hepatitis  B  surface 

antigen  (HBsAg)  or  antibody  (ontl-HBs)  between  the  ages  of  one  to  five  years  ( t ).  HBV  infection  in 
children  was  closely  related  to  the  presence  of  HBjAg  in  their  mothers.  Another  study  of  women  who  de¬ 
livered  at  Women's  Hospital,  Bangkok,  showed  12«  of  93  mothers  with  HB^Ag  had  antigen  in  their  cord 
blood  by  radiolmmune  assay  (R|A).  Furthermore,  mothers  with  anti— HBj  always  had  antibody  in  their  cord 
bloods  ( 2). 

The  current  study  wos  designed  to  follow  infants  In  the  first  year  of  life  and  to  compore  the  incidence  and 
effects  of  HBV  Infection  in  Infonts  whose  mothers  had  HB^Ag  or  ontl-HBs  io  those  whose  mothers  were 
negative. 

DESCRIPTION:  An  attempt  was  made  to  interview  and  sample  as  many  women  as  possible  who  delivered 
ot  Phra  Mongkutkloo  Hospital  (PMKH)  between  1  February  1974  and  31  January  1975.  Blood  was  collected 
from  the  mother  and  the  carefully  wiped  umbilical  cord  at  the  time  of  delivery  for  testing  for  HBsAg  and 
anti— HBs.  A  questionnaire  interview  of  the  mother  was  conducted  In  the  eorly  postportum  period.  Study 
subjects  were  selected  by  1)  the  presence  of  HBsAg  or  anti-HBs  in  the  mother’s  blood;  2)  residence  within 
the  metropolitan  Bangkok  area;  and  3)  willingness  to  allow  home  visits  and  to  bring  the  baby  to  the  PMKH 
Well  Baby  Clinic  for  follow-up.  Control  mothers  were  selected  if  they  had  no  HBsAg  or  anti— HBs  in  their 
blood  but  delivered  on  the  same  day  as  a  positive  mother.  Control  mothers  also  had  to  meet  criteria  2 
and  3  listed  above. 

HBV  serology  used  a  solid  phase  RIA  (Ausria  I)  ond  immunoelectroosmophoresls  (lEOP)  as  the  primary 
screening  tests  for  HBsAg  and  a  radiolmmune  assay  inhibition  (RIAI)  test  to  detect  ontl-HBs.  Passive 
hemagglutination  (PHA)  was  used  when  available  to  confirm  the  RIAI  results  and  to  test  small  volume 
samples.  All  blood  samples  were  tested  for  serum  transaminase  (SCOT  and  SGPT)  levels  as  well. 

Serial  serum  samples  were  drawn  by  venipuncture  at  approximately  two,  three,  six,  nine  and  12  months  of 
age  in  the  Well  Baby  Clinic  after  examination  by  a  pediatrician.  Blood  samples  were  drawn  from  the  mothers 
at  the  same  time  intervals.  An  attempt  Is  being  made  to  collect  blood  samples  from  all  other  people  living 
in  the  home  during  home  visits  at  three,  six  and  12  months  after  delivery. 

During  home  visits,  informotlon  was  gathered  on  the  home  environment  by  questionnaire  and  inspection  and 
samples  of  breast  milk,  saliva  and  mosquitoes  were  collected  from  some  families.  The  priority  of  sample 
testing  is  to  test  sera  first,  then  saliva,  breast  milk  and  mosquitoes. 


1  Royal  Thai  Army  Hospital,  BtMKtkok,  Thailand. 
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PROGRESS  t  A  comparison  was  mod*  of  300  woman  dolivorlng  at  PMKH  to  300  woman  at  Woman's  Hospital 
la  s>a  if  tha  two  hospital  popjiations  wara  similor.  Tha  pravalanca  of  HBjAg  dalactad  by  lEOP  was  4.35a 
at  PMKH  and  3.7%  at  Wo-man's  Hospital.  Tho  groups  wara  vary  similar  in  tarms  of  parant  ogas,  numbor  of 
paopla  in  tha  homo  and  homo  location  within  Bangkok.  A  notobla  diffaronco  was  that  tha  moan  family 
incoma  was  25%  grootor  at  PMKH  than  at  Woman's  Hospitol.  For  tha  purposas  of  this  study,  tha  two 
hospitals  soamad  similar. 

Intarviaws  and  blood  samplos  wara  obtainad  from  1042  (435^  )  of  tha  woman  who  dolivarad  ovar  a  12  month 
parlod.  From  this  group,  42  women  with  HBsAg,  44  with  onti-HBj  and  77  negaiivo  controls  ora  boing 
followad.  For  most  mothars  with  antigen  or  antibody,  a  satisfactory  nagaliva  control  wos  idantiflad  who 
dalivorod  two  days  bafora  to  two  days  later.  In  seven  instances,  mothars  who  were  initially  thought  to  be 
negative  were  later  shown  to  actually  have  antibody  at  the  time  of  delivery  after  they  hod  been  matched 
to  HBsAg  positive  mothars.  These  seven  pairs  of  antigen  positive  mothers  mismatched  to  antibody  positive 
mothers  are  being  followed  that  way. 

A  preliminary  review  was  mode  of  the  serological  results  for  64  mothers,  including  12  with  HBsAg,  20  with 
anti— HBs  and  32  time  matched  controls.  Only  families  that  had  been  followad  at  least  six  months  or  sero> 
converted  before  bsing  lost  to  follow— up  were  reviewed.  All  mothers  with  antigen  or  antibody  remained 
positive  (Table  1  ).  Three  negative  mothars  developed  low  level  antibody  activity  by  10—19  weeks  suggesting 
they  may  have  been  exposed  to  HBV  in  tha  recent  past. 

The  infants  showed  dramatic  serological  changes  (Table  2).  One  Infant  of  an  HBsAg  positive  mother  was 
found  to  have  antigen  in  the  cord  blood  and  in  every  follow-up  serum  throughout  tho  next  12  months. 
This  infant  had  the  only  antigen  positive  cord  blood  detected  by  lEOP.  Other  infants  of  antigen  positive 
mothers  frequently  developed  antigen  or  antibody  by  tho  age  of  20-29  weeks.  Indicating  that  these  infants 
are  at  risk  of  infection  very  early  in  life. 

All  of  the  Infants  with  antibody  positive  mothers  had  onti-HBs  in  their  cord  bloods.  The  frequency 
of  anti— H3s  declined  steadily  during  the  first  six  months  as  was  expected  for  passively  acquired  maternal 
antibody.  Several  of  these  infants  came  from  families  with  an  HBsAg  positive  father,  sibling  or  other  member; 
some  may  show  evidence  of  Infection  with  HBV  ofter  the  moternol  antibody  is  gone.  None  of  the  infants 
of  negotive  mothers  have  developed  ontigen  or  antibody  yet.  The  prevolence  of  HBjAg  corriers  seems  to 
be  the  lowest  in  this  group  of  families. 

SUMMARY:  A  prospective  study  was  started  of  HBV  infection  of  infants  selected  on  the  basis  of  their 
mother's  serological  findings  at  the  time  of  delivery.  A  preliminary  review  indicates  children  of  HBsAg 
positive  mothers  have  a  high  likelihood  of  becoming  infected  in  the  first  six  months  of  life.  Children  of 
antibody  positive  mothers  have  maternal  antibody  at  birth  which  may  afford  protection  during  the  first  six 
months.  After  losing  their  maternal  antibody,  these  children  os  a  group  may  be  at  a  higher  risk  of  infection 
with  HBV  than  children  of  negative  mothers  since  the  families  of  the  former  often  include  an  antigen  corrier. 
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TobU  t.  Frcqutncy  of  HBjAs  ond  AiiiKHBs  Ir  32  Pairs  of  Meikort. 


Mother 

Maternal  Category 

Blood 

Weeks  After 

HBjAg 

Anli-HB, 

Negotive 

Spec. 

Delivery 

No. 

Ag  1 

Ab  + 

No. 

Ag  r 

Ab  + 

No. 

Ag+ 

Ab+ 

1 

12 

12 

0 

20 

0 

20 

32 

0 

0 

2 

■BM 

8 

8 

0 

16 

0 

16 

24 

0 

0 

3 

10-19 

9 

9 

18 

0 

18 

27 

0 

.3 

4 

20-29 

7 

7 

0 

14 

0 

14 

21 

0 

2 

5 

30-39 

2 

2 

0 

1 

0 

1 

3 

0 

0 

Table  2.  Frequency  of  H6j  Ag  and  Anfi.HBs  in  32  Pairs  of  Infants. 


Infant 

Maternal  Category 

Blood 

weeks  After 

HBsAg 

Anti-HBj 

Negative 

Spec. 

Delivery 

i 

No. 

Ag  + 

Ab-I- 

No. 

Ag-f 

Ab-r 

No. 

Ag4- 

Ab+ 

1 

Delivery 

12 

1 

w 

20 

0 

20 

32 

0 

0 

2 

4-9 

8 

0 

16 

0 

15 

24 

0 

0 

3 

10-19 

9 

3 

1 

18 

0 

10 

27 

0 

0 

4 

20  -  29 

7 

4 

1 

14 

0 

2 

21 
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Hapatitis  B  Surfoea  Aniigan  in  loborotory  Raorad  MosquHoat 

principal  Invastigotors :  Robart  McNair  Scott,  MAJ,  MC 

Douglas  J.  Gould,  Ph.  D. 

Franklin  H.  Top,  Jr.,  COl,  MC 

Associate  Invastigator:  Rapin  Snitbhan,  M.  0. 

OBJECTIVE :  To  datarmlna  the  duration  of  carriage  of  hepatitis  B  surface  antigen  (HBjAg)  by  laboratory 
reared  mosquitoes  fed  on  a  HBsAg  carrier. 

BACKGROUND :  This  study  was  reported  in  the  SEATO  Medical  Research  Laboratory  Progress  Report 
1973  —  1974.  This  report  concerns  the  completion  of  radioimmune  assay  testing  of  mosquitoes  following 
feeding  on  on  antigen  positive  donor. 

DESCRIPTION :  All  mosquitoes  used  In  this  study  were  reared  from  eggs  in  the  loborotory.  After  the 
adults  emerged  they  were  held  for  48  hours  and  were  deprived  of  fluids  for  12  hours  prior  to  use. 
Mosquitoes  were  fed  on  a  known  carrier  of  HBsAg/adr  with  a  constant  complement  fixation  titer  of  It  512. 
Engorged  mosquitoes  were  then  removed  and  unfed  mosquitoes  discarded.  A  sample  of  10  fed  mosquitoes 
were  quick  — frozen  and  stored  at  — 70°C;  the  remainder  were  placed  in  cages  and  allowed  to  feed  on 
sugar  water.  Samples  of  10  mosquitoes  were  witfadrown  from  the  cages  at  1,  3,  5,  7,  10,  15  and  21  days 
after  feeding,  quick  — frozen  and  stored  at  —  70°C. 

All  mosquitoes  were  tested  by  radioimmune  ossay  (RIA,  Ausrlo  I,  Abbott  Laboratories)  simultoneously  for 
each  mosquito  species.  Pools  of  10  mosquitoes  were  triturated  in  0.5  ml  of  0.01  M  Tris  buffered  soline 
pH  7.4  and  centrifuged  at  2000  rpm;  0.1  ml  of  the  supernatant  solution  was  placed  In  each  of  two  Ausria 
tubes.  Following  this  the  test  was  run  according  to  the  directions  provided  with  the  Ausria  kit.  Included 
in  each  experiment  was  a  pool  of  10  unengorged  mosquitoes  of  each  species.  Also  one  mosquito  species, 
Aedes  aegypti,  was  allowed  to  bite  a  non  — ontigenemlc  individual.  Those  mosquitoes  were  followed  In  the 
same  way. 

PROGRESS:  Seven  mosquito  species,  Aedes  oegypti,  Aedes  olbopiclus.  Anopheles  bo/obocens/s,  Anopheles 
maculatus,  Anopheles  minimus,  Armigeres  subo/bofus,  and  Cu/ex  quinquefosciolus,  were  tested  In  the  above 

manner  (Figure  1).  RIA  results  of  all  unengorged  mosquito  controls  fell  within  one  standard  deviation  of 
the  mean  of  the  negotive  sera  controls.  Further,  all  samples  of  Aedes  aegypli  fed  on  a  non  — ontigenemic 
individual  also  ware  found  to  foil  within  one  standard  deviation  of  ihe  negative  control  mean.  For  all 
seven  species  fhq  first  pool  o.  ’sn  was  taken  immediately  after  feeding  on  the  HBsAg  positive  volunteer. 
HBsAg  wos  detected  in  all  mosquito  species  in  the  first  sample.  However,  HBsAg  as  determined  by  RIA, 
had  disappeared  by  24  —  72  hours  after  feeding.  Ail  mosquito  species  were  followed  for  21  doys  or  longer. 
In  all  species  HB$Ag  did  not  reappear;  the  RIA  counts  per  minute  on  these  mosquito  pools  remained  within 
the  limits  of  the  unfed  mosquitoes. 

DISCUSSION:  These  data  indicate  that  disappearance  of  HBsAq  from  the  mosquito  pools  wos  simultaneous 
with  ihe  digestion  and  elimination  of  Ihe  blood  meal.  In  the  seven  mosquito  species  followed  for  21  or 
more  days  HB$Ag  did  not  reappeor  after  Its  Initial  disoppeorance;  however,  ihe  presence  of  antigen  in 
mosquitoes  for  24  —  72  hours  might  ollow  them  to  serve  as  mechonicol  vectors  if  they  refeed  within  this 
period  of  time. 

The  laboratory  work  on  this  study  is  now  complete  and  the  dota  is  bging  analysed  in  preparation  for 
publication. 


COUNTS  /  MINUTE 


2000 


Figure  I  Rodioimmuno  assay  for.HB$Ag  (Ausrki  I)  on  pools  of  10  mosquitoes  collected 
following  feeding  on  an  infectious  HB^Ag  positive  volunteer. 
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Tick— born*  Virutos  in  Tbollond 
1.  Tnniativ*  Idontifkotlon  of  Longot  Virus 
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William  H.  Bancroft,  LTC,  MC 
Rapin  Snltbbon,  M.O. 

Robert  McNoIr  Scott,  MAJ,  MC 
Douglas  J.  Gould,  Ph.D. 

Robort  E.  Woavor,  Jr.,  SFC 
Jo*  Morsboll,  Ph.D. 

Nongnord  Sahosakdlmontrl,  B.Sc. 

Anon  Boonkonok*,  M.T. 

Panor  Srlsongkrom,  B.Sc. 

Ar**  Borihornvon  B.Sc. 
Nanglok  Khonanuroksa,  B.Sc. 


OBJECTIVE :  To  idintify  a  group  B  arbovirus  (T— 1674)  isolatnd  from  ticks  In  Khoo  Yol  National  Park. 

BACKGROUND Thr**  unid*ntifi*d  virusts  have  b**n  isoiaitd  from  ticks  colUcUd  in  Tkailond  ( 1  ).  Ono 

of  th*  virusts,  T— 1674,  was  shown  to  pass  through  a  200  nm  filter.  Growth  was  Inhibited  by  either 

exposure  to  ether  or  pH  3.0  but  not  by  a  DNA  inhibitor,  5— Bromo  2’  deoxyuridin*.  In  LLC-MKi  ceils, 
T— 1674  produced  plaques  of  varying  size.  Complement  fixotion  (CF),  hemagglutination  inhibition  (HI) 
and  plaque  reduction  neutralization  tests  (PRNT)  indicated  T— 1674  was  antigenically  related  to  th*  group 
B  arboviruses.  Tick-born*  group  B  arboviruses  hove  not  been  previously  Identified  in  Thailand.  Since 

some  members  of  this  group  cause  sever*  encepholitis  in  man,  identificotlon  of  T-1674  was  given  first 

priority. 

DESCRIPTION  t  Identification  of  T  -1674  was  occomplished  by  comparing  its  antigenicity  to  thot  of  nine 
other  group  B  arboviruses  Including  a  prototype  strain  of  Longat,  TP- 21. 

Hyperimmune  mouse  ascitic  fluid  (HMAF)  was  used  in  oil  serological  tests.  HMAF  was  made  to  T-1674 
and  the  prototype  Langot  TP— 21  (2).  Additional  HMAF  to  TP— 21  was  kindly  provided  by  Dr.  Hazel 

Wallace  (Arbovirus  Research  Unit,  University  of  Mclayo,  Kuala  Lumpur,  Malaysia). 

CF  and  HI  antigen  was  prepared  by  sucrose  acetone  extroction  of  suckling  mouse  brain  (SMB)  (3). 
Hemagglutin  activity  was  optimal  at  pH  6.7  (rang*  6.4— 7.0)  ot  22*C.  PRNT  using  a  constant  amount  of 

virus  and  dilutions  of  HMAF  were  used  to  determine  th*  dilutions  of  antibody  giving  50  ni  plaque 

reduction  (4). 

PROGRESS:  Low  passage  seed  virus  sent  to  th*  Yol*  Arbovirus  Research  Unit,  New  Haven,  Conn.,  was 
tentatively  Identified  as  Langat  virus  by  comparative  CF  testing  (5).  Similar  testing  in  this  laboratory 
supported  this  conclusion  ( Table  1).  in  addition,  PRNT  showed  T-1674  was  neutralized  only  by  Langot 
antibody  (Table  2).  Although  th*  Langot  HMAF  gave  two  to  four  fold  higher  antibody  titers  to  TP-21 
than  to  T-1674,  it  is  concluded  that  there  is  sufficient  similarity  to  consider  T-U74  to  be  a  new  strain 
of  Langat  virus. 

SUMMARY :  identification  tests  of  a  group  B  tick- born*  virus  (T-1674)  from  Khao  Yol  Notional  Park 
suggest  it  is  a  new  stroin  of  Langot  virus.  Conclusive  identification  awaits  interpretation  of  th*  results  by 
th*  Yol*  Arbovirus  Research  Unit. 

REFERENCES: 

1.  Bancroft,  W.H.,  Gould,  O.J.,  Snitbhon,  R.,  *t  als  SEATO  Medkoi  Research  Loborotory  Annual  Report, 
March  1974. 
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TobU  1.  Comporotiv*  Reciprocal  CF  Antibody  TItori  to  Four  Unit*  of  Antlgnn 
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2.  Exparlmantol  Infactioa  of  Gibbons  with  o  Group  B 
Arbovirus  IT  — 1674) 

Principal  Invnstlgatorsi  Wllltan  H.  Bancroft,  LTC,  MC 

Rapin  Snlibhon,  M.  D. 

Harry  Roxffllorok,  MAJ,  VC 
Markpol  Tingpalapong,  DVM 

Assoclatn  Investigators:  Jnroino  J.  Karwacki,  SP/5 

Anon  Boonkanokt,  M.  T. 

Nongnord  Sakasakdimontrl,  B.  Sc. 

OBJECTIVES;  1)  To  dnltrmina  If  a  group  B  tick  — born*  arbovirus  fT— 1674)  was  infectious  for  gibbons 
and,  if  so,  2)  to  identify  any  evidence  of  illness  that  might  also  occur  in  man. 

BACKGROUND:  Tick  — borne  group  B  arbovirus  Infections  of  man  may  be  asymptomatic  or  cause  mild  to 
severe  encephalitis.  A  new  strain  of  group  B  arbovirus,  T— 1674,  which  was  isolated  from  Haemaphysalis 
papuana  ticks  In  Khao  Yai  National  Pork  (1)  was  tentatively  Identified  os  Langat  virus.  Langat  virus,  a 
member  of  this  group,  has  been  shown  to  be  Infectious  for  rhesus,  cynomologus  ond  spider  monkeys  but  not 
to  cause  disease.  Experimental  infection  of  gibbons  has  not  been  reported.  Since  gibbons  are  present  in 
obundonce  in  the  area  In  which  T— 1674  was  found,  if  Is  possible  that  gibbons  may  be  a  natural  host  for 
this  virus. 

DESCRIPTION :  Three  adult  gibbons,  Hylobafes  hr,  which  had  been  cared  for  by  the  Dept  of  Veterinary 
Medicine,  SEATO  Medico!  Research  Laboratory  for  8  to  9  yeors,  were  selected  for  experimental  Infection 
after  determining  they  hod  no  detectable  antibody  by  hemagglutination  Inhibition  (Hi)  tests  to  Longot  and 
5  other  group  B  arboviruses.  Two  animols  (P5,  B66s)  were  Inoculoted  intracutaneously  with  1.0  ml  each  of 
a  low  passage  suckling  mouse  brain  (SMB)  suspension  containing  T  — 1674  at  a  titer  of  10*>'  suckling  mouse 
LD50/ml.  One  of  these  gibbons  (B66s)  had  a  splenectomy  7  years  previously.  The  third  animal  (856)  was 
Inoculated  with  a  placebo  and  housed  In  a  cage  between  the  Infected  gibbons.  Each  animal  was  observed 
daily  for  evidence  of  illness.  Blood  samples  were  collected  daily  for  the  first  10  days,  then  opproxifflotely 
weekly  for  the  first  month.  Viremia  was  detected  by  inoculation  of  plasma  into  suckling  mice. 

PROGRESS:  No  differences  were  observed  between  the  three  animals  with  regard  to  food  and  water 
intake,  rectal  temperature  and  general  behavior  thot  were  not  within  the  range  of  expected  daily  variation. 
None  of  the  animals  developed  a  detectable  rash,  neurological  abnormalities,  lymph  node  enlargement  or 
splenomegaly. 

Both  gibbons  who  received  T— 1674  had  viremia  from  days  one  to  six  after  inoculation;  plasma  virus  titers 
reached  10^  suckling  mouse  L05o/ml  on  day  two  and  three,  respectively.  Both  animals  subsequently  developed 
antibody  detected  by  complement  fixation  (CF),  Hi  and  plaque  reduction  neutralization  test  (PRN'i)  after 
day  10  (Figure  1).  The  control  gibbon  did  not  develop  viremia  or  detectable  antibody.  Routine  hemotological 
studies  showed  a  temporary  foil  in  hematocrit  for  each  onimal  during  the  10  day  period  of  doily  blood 
collection  (Figure  2)  which  was  attributed  to  frequent  phlebotomy.  B66s  had  a  long  previous  record  of 
leukocyte  counts  above  8000  wbc/ml  following  splenectomy.  The  two  Infected  gibbons  developed  Increased 
total  lymphocyte  levels  relat’  '  their  baseline  values  from  days  3  to  10  and  4  to  17,  respectivet,  in  these 
animals,  mononuclear  cells  ;iw£0unted  for  58-70%  and  82—88%,  respectively,  of  all  leukocyte*  frem  days 
four  to  nine  ofter  iefeetton.  in  contrast,  the  control  gibbon  had  4000  lymphocytes/ml  or  less  during  the  somg 
time  period  and  44—63%  mononuclear  cells. 
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SL/MVIARV:  Two  adult  gibbons  wort  •xparimtnially  Infoctod  with  T-1674,  o  group  B  arbovirus  tontotlvaty 
Idtnliflod  os  Langat  virus.  Both  anifflols  dovolopod  vlromio  from  days  ono  to  six  oftor  lafoctlon  foilowod 
by  antibody  dotoctod  by  CF,  HI  and  PRNT.  Poole  antibody  lovols  worn  obtoinod  one  month  oftor  infoction. 
Bath  animals  dovolopod  rolativo  and  absoluto  lymphocytosis  during  tho  first  throo  woois  oftor  Infoction  but 
noithor  dovolopod  ovort  dliooso.  A  tomporory  foil  In  homotocrit  was  also  soon  In  tho  Infoctod  and  tho 
control  animals  and  was  ottributod  to  froquont  phlobotomy.  It  was  concludod  that  T— 1674  can  causo 
asymptomotic  Infoctlons  with  vlromio  In  gibbons.  No  oddltlonol  Information  was  loornod  about  tho  potontiol 
pothogonicity  of  T-1674  for  man. 

REFERENCES : 

1.  Bancroft,  W.H.,  Gould,  O.J.,  Snitbhan,  It.,  ot  al. 

S£ATO  Modical  Rosoorch  Laboratory  Annual  Roporf,  March  1974. 
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Figure  2  Serial  hemolocrit  and  total  lymphocyte  counts  for  two  gibbons  infected 
with  Langat  Virus  (P5,  BGGs)  and  one  control  (655).  Infection  began  on 
day  .0. 
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OBJECTIVE :  To  detect  any  evidence  of  human  infection  witb  T— 1674,  a  group  B  tick— borne  arbovirus. 

BACKGROUND :  Tick— borne  arbovirus  infections  of  humans  have  not  been  recognized  to  occur  in  Thai¬ 
land.  The  discovery  of  two  different  viruses  in  ticks  collected  In  Khoo  Yal  Notlonol  Park  (KYNP) 
stimulated  the  Initiation  of  a  survey  of  residents  of  the  pork  for  ontibody  to  these  agents  ( 1  ).  One  of 
the  viruses,  T— 1674,  was  previously  shown  to  be  o  group  B  orbovirus  (1)  and  is  now  tentatively 
identified  as  Langot  virus.  Naturol  infections  of  humans  with  Longot  is  infrequent  in  Malaysia,  but 
induced  Infections  of  people  with  neoplastic  disease  has  caused  encephalitis  (2).  This  study  sought 
evidence  of  natural  human  Infection  with  T— 1674  in  o  human  population  with  o  high  incidence  of 
mosquito— borne  group  B  arbovirus  infection. 

DESCRIPTION :  Human  sera  were  collected  from  os  many  r0$ld*iilt  of  Khoo  Yoi  Notional  Park  ( KYNP }  as 
was  possible  during  visits  in  September  1973,  February  1974  and  SeoUmber  1974.  At  the  some  time 
historical  information  wos  obtoined  on  the  length  of  residence  in  KiNP,  living  site,  size  of  fomilies, 
occupation,  general  health  and  exposure  to  ticks. 

Complement  fixation  (CF),  hemagglutination  inhibition  (Hi)  and  plaque  reduction  neutralization  tests  (PRNT) 
were  used  to  detect  antibody  ( 1  ).  CF  antigen  was  standardized  by  block  titration  against  homologous 
HMAF.  The  highest  dilution  of  a  sucrose  acetone  extroct  of  suckling  mouse  brain  (SA4B)  giving  50  m 
hemolysis  was  considered  one  unit  of  antigen.  A  four— fold  lower  dilution  of  antigen  (4  units)  was  used 
in  routine  CF  tests.  All  sera  were  heated  to  56*C  for  30  minutes  before  testing.  A  serum  titer  of  1:4  or 
greater  was  considered  positive  by  CF.  Eight  units  of  sucrose  acetone  extracted  SMB  were  used  os  antigen 
in  HI  tests.  Positive  serum  titers  by  HI  were  1:10  or  greoter.  PRNT  titers  were  based  on  50  m  reduction 
of  the  mean  number  of  control  plaques  by  a  serum  dilution  of  1:10  or  greater. 

PROGRESS :  Residents  of  KYNP  Included  employees  of  the  Forestry  Deparlmeni,  Highway  Department  and 
the  Tourist  Orgonization  of  Thailand  ^  TOT)  and  their  dependent  relatives.  Between  September  1973  and 
September  1974,  serum  was  collected  from  497  individuals  representing  80  m  of  the  total  population 
estimated  from  work  rosters  and  interviews  and  multiple  sera  were  obtained  from  39  m  ( Table  1).  The 
median  age  of  the  people  sampled  was  22  years  compared  to  21  years  for  the  entire  population.  The 
agars  of  people  sampled  ranged  from  4  months  to  60  years.  The  median  length  of  residence  in  the  park 
was  3  years  and  ranged  from  one  day  to  43  years.  The  ratio  of  moles  to  females  In  the  sample  was 
1.56  compared  to  1.39  for  the  whole  population. 

The  questionnaire  survey  yielded  little  evidence  of  illness.  Between  12— 55  m  of  the  residents  experlencfd 
one  or  more  of  1 1  specific  symptoms,  but  the  responses  did  not  correlate  with  the  presence  or  absence 
of  group  B  arbovirus  Hi  antibody,  in  September  1973,  few  people  reported  ever  being  bitten  by  ticis; 
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howavtr,  in  Fabruary  1o;/4  ovar  50 «  of  tha  rastdants  odmittad  to  tick  bitas  and  many  tald  ticks  wara 
abundant  at  that  tima.  It  appaarad  that  human  axposura  to  ticks  was  common  and  probably  saasonol. 

HI  tasts  wara  dona  on  at  laast  ona  blood  sampla  from  488  individuals  with  odaquafa  damograpkic 
Informotlon.  Of  tha  antira  sampla,  246  paopla  providad  sarlal  blood  spacimans.  Tha  aga  distribution  of 
tha  follow— up  group  was  raprasantotivo  of  tha  lorgar  group  (Figura  1).  Similarly,  tha  aga  spacific 
pravolanca  of  arbovirus  Hi  antibody  for  tha  foMow— up  group  (Figura  2)  was  raprasantativa  of  all  of  tha 
park  rasidants.  HI  ontibody  to  dangua  virus  typa  2  (02)  and  Japanasa  Encapholitis  virus  (JE)  was  found 
in  ovar  65  s>s  of  parsons  agad  10—15  yaars  and  ovar  90 «  aftar  aga  20  yaars.  Antibody  to  T— 1674 
tandad  to  appaar  lator  than  that  to  tha  othar  group  B  arbovirusas,  was  not  found  in  mora  thon  67  m  of 
any  aga  group  and  daclinad  in  tha  oldest  aga  group.  Chikungunyo  antibody  was  found  In  only  two  of  66 
parsons  under  15  years  of  aga  but  thereafter  increased  staodlly  to  oga  50  years. 

Of  tha  246  residents  of  KYNP  from  whom  two  or  three  serum  samples  wara  obtained,  24  (10.2«) 
demonstrated  a  four— fold  rise  in  HI  antibody  titer  to  ona  or  mora  arbovirus  antigens  (Table  2).  A  rise 
in  antibody  to  JE  antigen  was  mora  frequent  than  to  any  othar  typa  and  was  found  in  individuals  ranging 
In  aga  from  16  months  to  54  years.  Two  people  showed  a  four-fold  rise  in  antibody  to  T— 1674  but 
both  had  pre-existing  group  B  ontibody.  No  ona  developed  a  higher  titer  of  antibody  to  T— 1674  than 
to  either  D2  or  JE.  The  people  with  multiple  serum  samples  ware  screened  for  PRNT  antibody  at  a  1:10 
dilution.  Tha  highest  titer  of  neutralizing  antibody  to  T— 1674  in  any  resident  was  1:10.  Since  tha 
PRNT  is  considered  to  be  more  specific  than  tha  HI  test  tha  evidence  suggests  tha  HI  reactivity  ta  T— 1674 
was  due  to  cross  reactive  antibody  to  other  group  B  arboviruses.  Tha  constant  presence  of  mosquito- 
borne  group  6  arboviruses  In  KYNP,  the  low  level  and  infrequent  rises  in  HI  antibody  to  T— 1674  and  tha 
absence  of  high  levels  of  PRNT  antibody  to  T— 1674  indicate  that  Infection  of  residents  with  T— 1674 
virus  is  quite  infrequent  if  it  occurs  at  all. 

SUMMARY :  A  prospective  survey  of  arbovirus  antibody  was  made  from  Saptamber  1973  to  Saptambar  1974 
of  all  residents  of  Khao  Yai  National  Pork.  Although  evidence  was  found  of  near  uniform  axposura  to  Dangua  2, 
Japanese  Encephalitis  and  Chikungunyo,  there  was  no  conclusive  evidence  of  any  natural  Infection  with 
T— 1674  during  that  time  period.  It  is  concluded  thot  HI  reactivity  to  T— 1674  antigen  Is  probably  due  to 
tha  presence  of  cross  reactive  antibody  produced  to  other  group  B  arboviruses.  Thera  appears  to  be  little 
or  no  risk  of  human  Infection  with  T— 1674  in  the  pork. 
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Tabu  t.  KYNF  lotldoatti  SoreU^Ual 
Stpt  1973-Sapt  1974 


Dopt. 

Group 

Residents 
No.  {») 

Male 

Sex 

Female 

M/F 

Median 

Asa* 

(Range) 

Length  of  Residence* 
Median  (Range) 

TOT 

BUd 

230 

(86) 

123 

107 

1.15 

21 

(7/12-48) 

3 

(2  day— 10) 

Mittad 

38 

18 

20 

0.90 

3 

(1/12-48) 

N.D. 

Cofflblntd 

268 

141 

127 

1.11 

20 

(1/12-48) 

Forestry 

Bled 

170 

(82) 

117 

53 

2.21 

22 

(9/12-60) 

2 

(1  day-13) 

Missed 

37 

18 

19 

0.95 

11 

(9  day-59) 

N.D. 

Combined 

207 

135 

72 

1.88 

21 

(9  day-60) 

Highway 

Bled 

97 

(65) 

63 

34 

1.85 

26 

(4/12-54) 

3 

(3  day— 43) 

Misted 

53 

24 

29 

0.83 

10 

(1/12-75) 

N.D. 

Combined 

150 

87 

63 

1.38 

21 

(1/12-75) 

All  Depts 

Bled 

497 

(80) 

303 

194 

1.56 

22 

(4/12-60) 

3 

(1  day-43) 

Misted 

128 

60 

68 

0.88 

9 

(9  doy-75) 

Combined 

625 

363 

262 

1.39 

21 

(9  day-75) 

*  Tlm«  Is  in  ytors  unUss  otharwlia  Indicated. 


Tabia  2.  Fraqutney  of  Hi  Antibody  Rita  to  Arbovlrutot 
in  246  Rosidants  of  KYNP 


*  Group  B  arbovirus  Incidonco  rot#  ==  19/246/yr  =  77.2/1000/yr 


PERCENT  PERCENT 


30n 


20H 


RESIDENTS  WITH  MULTIPLE  SERA  n»246 


0-4  6-9  10-14  15-19  20-24  25-29  30-34  35-39  40-44  45-49 

AGE  (YEARS) 


ALL  RESIDENTS  n>488 


30n 


20H 


0-4  5-9  10-14  15-19  20-24  25-29  30-34'  35-39  40-44  45-49 

AGE  (YEARS) 


Figure  I.  Percent  oge  distribution  of  residents  of  Khoo  Yoi  Notional  Pork 


PERCENT  POSITIVE 


A.  Dengue  2 


B  T-1674 


C  Japanese  Encephalitis  Virus  0.  Chikungunya 


0-4  5  10  15  20  25  30  35  40  45  >50  0-4  5  10  15  20  25  30  35  40  45  >50 

AGE  (YEARS)  AGE  (YEARS) 


Figure  2  Age  specific  prevalence  of  HI  antibody  to  A.  Dengue  type  2;  B.  T-I674i  C.  Japanese 
encephalitis  Virus  j  and  0.  Chikungunyo  in  246  residents  of  Khoo  Yai  National  Park 
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Epidsmlc  Influtnza  In  A  Hill  Trib«  in  Northwntt  Tbollgnd 


Principal  InvatHflotorst 


Assoclaft  Investigators: 


Robart  McNair  Scott,  MAJ,  MC 
Ropin  Snitbbon,  M.D. 

Bino  E.  Sawyer,  M.D.> 
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Eliot  J.  Peorlman,  MAJ,  MC 

Nathado  Plovooth,  RN 
Vacharee  Ponoloki,  RN 
Sufflitdo  NarvpitI,  B.Sc. 


OBJECTIVE '■  To  investigate  on  epidemic  of  respiratory  disease  in  the  Karen  hill  tribe*  of  earthwest 
Thailand. 

BACKGROUND  t  The  town  of  Mae  Sariong  Is  located  on  the  bonks  of  the  Yuam  River  In  a  mountolnovs 
region  of  northwestern  Thailand  (97*  52'  longitude,  18*  10'  north  latitude,  ot  350  meters  above  sea  level). 
From  Mae  Sariang  a  partially  paved  road  runs  north  along  the  river  140  Km  to  the  provincial  capital  of 
Mae  Hong  Sorn.  Another  road  runs  193  Km  through  the  mountains  east  from  Mae  Sariang  to  the  city  of 
Chiang  Mai  ( Figure  1  and  2 ). 

The  people  of  this  region  are  largely  Karen.  They  live  in  small  Isolated  hillside  villages  of  10— 500  houses 
and  are  subsistence  farmers.  Due  to  the  Isolation  of  the  villages,  travel  Is  largely  by  foot;  it  Is  usually 
limited  to  occasional  visits  to  local  villages  and  rarely,  in  an  emergency,  to  nearby  towns.  Educational 
opportunities  ore  rare  and  there  is  little  understanding  of  simple  health  measures.  Malnutrition,  vitamin 
deficiency  and  parasitic  infestations  are  common  problems.  The  climate  of  this  area  Is  influenced  by  the 
southern  monsoon  winds,  with  the  wet  season  from  May  to  October,  and  the  dry  season  from  November  to 
March.  The  Christian  Medical  Unit  (CMU)  of  the  American  Baptist  MIsson  Is  located  In  Mae  Sariang.  It 
is  a  ten-bed  hospitol  with  one  fulltime  physicton  (BES)  and  it  provides  medicol  service  to  an  estimated 
20,000  people  who  live  within  a  six  day  walk.  Since  1973  the  hospital  hos  used  a  mobile  medical  unit 
to  moke  visits  every  six  weeks  to  hill  tribe  villages  up  to  three  day  walk  from  the  road. 

in  the  third  week  of  March  1974,  an  increase  In  respiratory  disease  was  reported  in  Karen  villages.  The 
onset  of  the  outbreak  was  temporally  related  to  a  two  doy  meeting  of  the  Karen  Baptist  Association  (KBA) 
which  was  attended  by  an  estimated  300  residents  of  Karen  villages.  The  meeting  was  hold  in  the  village 
of  Mae  Hae,  located  approximtely  38  Km  northeast  of  Mae  Sariang,  10  hours  on  foot  from  the  nearest 
road  ( Figure  2 ).  This  village  is  composed  of  40.50  houses  with  on  estimated  population  of  opproximotely 
280  residents.  At  the  time  of  the  meeting  60—75  residents  ( 23—27  m )  of  the  village  were  acutely  III  with 
respiratory  symptoms.  Many  people  in  surrounding  villages  also  had  acute  respiratory  diseose  ond  one 
village  reported  seven  deaths.  Over  the  two  weeks  following  this  meeting  237  patients  were  seen  by 
the  CMU  in  villages  north  of  Mae  Sariang.  Many  of  these  were  people  who  had  been  present  at  the  KBA 
meeting  including  one  of  the  CMU  staff. 

On  5  April  the  SEATO  Medical  Research  Laboratory  was  requested  by  the  staff  of  the  CMU  to  help  determine 
the  etilogy  of  this  epidemic. 

DESCRIPTION  t  From  7—9  April  1974  a  field  team  was  deployed  from  the  SEATO  Medical  Research 
Laboratory  to  substantiate  reports  of  Increosed  respiratory  disease  among  the  Karen  people. 


1  Christian  Medical  Unit,  American  Baptist  Mission,  Mae  Hong  Sorn,  Thailand. 
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Clinical  stvdia*!  PnopU  wars  axaminad  in  villa«ai  laUctad  olans  nigration  rouUt  to  at  to  monitor  post 
and  curront  dUoato  along  lliata  routot.  Four  vlllagot  worn  toloctod  to  tho  narth  and  thrao  villagot  to  tlm 
toufli  of  tho  Moo  Sarlang  -  Cblang  Mai  rood  (FIguro  2).  Tho  clinical  protontatlon  of  tho  illnott  wot  dotorminod 
by  intorvlowlng  ond  oxomlning  tick  paflonti  with  rotpiratory  lymptomt.  Cllnleol  tamplot  worn  talron  from 

oil  poopla  oxomlnod  and  blood  wot  obtained  for  torology. 

Laboratory  ttudlot  t  Throat  wothot  or  twobt  worn  obtolnod  on  oil  potionti  for  virut  Itolotion.  Tho  tochnlquoi 

for  liolatlon  and  Idontlflcotlon  of  Influonzo  virutot  hovo  oppoorod  oltowhoro  (1).  Briofiy.  virutot  worn 
Itolotod  In  ombryonatod  chickon  oggi  and  primary  monkoy  kidnoy  (MK)  tittuo  culturo  (Macaco  mulalla).  Tho 
protonco  of  virut  wot  rocognizod  by  homogglutlnatlon  or  homodtorptlon  of  guinoo  pig  rod  blood  colit. 
Prototypo  tfraint  of  provloutly  Itolotod  Influonzo  virutot  woro  obtolnod  from  Or.  Franklin  H.  Top,  Jr., 
Woltor  Rood  Army  Inttituto  of  Rotoorch,  Wothlngfon,  0.  C.  Specific  ontltoro  to  both  tho  Isolotot  and  tho 
prototypo  ttrolnt  woro  prepared  In  roottori.  Itoiotot  woro  Identified  by  hemagglutination  Inhibition  (HI) 
uting  eight  homagglutlnotlng  unlit  of  antigen  and  homologout  and  hotorologout  roottor  antisera.  Noutrall- 
zoilon  tottt  utod  100  TCIDjo  of  virus  and  quantitative  noutroilxotion  tottt  woro  done  using  10  fold  dilutions 
of  each  virut  against  dilutions  of  roottor  ontltoro  (2). 

Blood  was  obtained  for  torology  on  all  patients;  sera  woro  tested  for  antibody  to  Influenza  by  an  HI  tost. 
Blood  smears  woro  obtained  on  older  patients  for  estimation  of  tho  white  blood  count  (WBC)  and  differential 
counts.  Blood  cultures  woro  token  when  Indicated  and  throat  twobt  woro  obtained  from  oil  patients  for 
bacteriological  culture. 

PROGRESS: 

Distribution  of  casots  Among  vlllagot  surveyed,  ditoato  wot  evident  only  in  those  to  the  north  of  the  road 
between  Mae  Sarlang  and  Chlong  Mai.  The  inhabitants  of  these  villages  were  largely  Chrlstion.  Residents 
of  each  hod  attended  the  KBA  meeting  and  mony  had  developed  respiratory  disease  during  the  meeting  or 
shortly  after  returning  to  their  homes.  At  the  time  of  the  survey  there  wot  o  morked  Increase  In  retpir. 
atory  disease  among  Infants  and  children;  however,  respiratory  disease  among  older  people  was  reported  to 
have  occurred  approximately  two  weeks  earlier.  Village  headmen  estimated  that  between  10  and  40»  of 
the  people  in  four  villages  had  recently  been  sick.  People  in  the  three  villages  south  of  the  road  were 
not  Christians.  No  one  from  these  villages  had  attended  the  KBA  meeting  and  there  was  no  respiratory 
disease  seen  or  reported  for  severol  months  prior  to  the  time  of  the  survey  in  these  villages. 

Characteristics  of  lllnessi  The  clinical  presentation  of  the  illness  was  determined  by  interviewing  ond  examin 
ing  25  patients.  People  of  all  ages  were  sick  (Table  1  ).  Twelve  of  the  25  were  less  than  10  years  old 
and  the  oldest  was  46  years  old.  Patients  seen  were  said  to  hove  been  III  from  one  to  17  days.  All  had 
a  history  of  fever  and  the  older  ones  complained  of  headache,  malaise  and  prostration.  All  developed  a 
characteristic  hacking  cough  which  In  some  cases  was  productive  of  sputum.  The  majority  had  hyperemic 
throats,  and  one  child  hod  a  mild  exudative  tonsillitis.  Eight  of  the  25  patients  had  chest  findings  ranging 
from  scattered  ronchl  to  evidence  of  consolidation.  In  13  patients  studied,  white  blood  counts  of  10,000  or 
less  were  found  In  nine  ond  differentials  showed  an  absolute  lymphocytosis  (35— 84«)  in  eight. 

Bacterial  cultures:  Bacterial  cultures  at  blood  were  obtained  from  three  patients;  pneumococcus  was  recovered 
from  one  of  these.  This  individual  had  first  developed  illness  obout  one  week  prior  to  being  seen  and 
had  an  acute  exacerbation  of  his  symptoms  eight  hours  prior  to  examination.  No  other  bacterial  pathogens 
Including  beta  hemolytic  streptococcus  were  identified  in  either  the  blood  or  the  throat  cultures. 

Virus  isolation  and  identification:  Despite  difficulties  In  tronsportotion  and  storage,  nine  virus  strains  were 
Isolated  from  the  pharyngeal  secretions  of  the  25  patients  (36s$)  (Table  1  ).  In  one  village,  isolations  were 
made  in  six  of  the  eight  patients  examined.  Isolotes  were  easily  passed  in  MK  cells  or  embryonated  eggs. 
No  evidence  of  cytopathogenic  effect  was  noted  in  the  MK  cells  after  as  long  as  14  days  of  Incubation. 
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T«bt«  1.  A9«  OIttrlbtttloii  of  totpiratory  OisooM  ood 

lofluonzo  Isoiolos  of  25  batloots  Exoalood 
In  Nortbwost  Tboilood 


Ago 

(Yoars) 

Potionts 

Examinod 

influonzo 

Isolotos 

0-9 

12 

5 

10-19 

1 

0 

20-29 

3 

1 

1 

O 

5 

i 

>40 

4 

2 

TOTAL 

25 

9  (36»} 

Antisora  proparnd  in  roottort  ogolnit  two  of  tho  Itoiotos  hod  on  HI  tltor  of  It 320  wbon  tottod  ogolntt 
Iho  homologous  onllgoni  and  titorod  within  o  two  —  fold  dilution  whon  tostod  against  tho  othor  strolns 
(Toblo  2).  Thnso  rosults  indicoto  that  thorn  worn  no  significant  onttgonlc  difforoncos  among  tho  Isolotos 
from  this  opldomic. 

To  dotormino  tho  oxtont  of  tho  difforoncos  in  ontlgonic  configuration  botwoon  tho  curront  strain  ( Moo. 
$ariang/74)  and  oarlior  (solatod  strains,  roostor  ontlsoro  proparod  ogolnst  tho  isolotos  and  prototypo 
Influonza  strains  worn  tostod  against  homologous  ond  hotorologous  virusos.  Tho  HI  tost  domonstrotod  a  closo 
rolotionshlp  botwoon  tho  curront  strain  and  prototypo  A /Port  Cholmors/ 1 /73  (Toblo  3). 

It  has  boon  suggostod  that  tho  noutralizatlon  tost  is  moro  sonsitvo  to  ontlgonic  variation  thon  Is  tho  HI 
tost  (2).  Whon  antisora  worn  tostod  by  noutrolizotion,  o  disparity  wos  rovoolod  In  tho  antibody  activity 
of  antisora  proparod  ogolnst  thoso  strains.  Antisora  to  A/Port  Cholmors/I /73  oqualiy  noutrolizod  at  high 
titors  both  tho  homologous  and  tho  curront  strains.  Howovor,  whon  antisora  to  tho  curront  strains  worn 
usod,  noutralizatlon  of  100  TCID  jo  of  A/Port  Cholmors/ 1 /73  ropootodly  roquirod  8— fold  moro  ontlsoro 
than  did  tho  curront  strain  (Toblo  4).  Tho  dogroo  of  disparity  was  not  sufficlont  to  dlfforontloto  a  ngw 
influonza  strain  whon  onolyzod  by  tho  mothod  of  Archotti  and  Horsfall  (3).  Thoso  findings,  howovor,  do 
suggost  minor  ontlgonic  difforoncos  botwoon  tho  prototypo  stroin  ond  tho  prosont  isoloto.  Quontitotlvo 
noutrolizotion  tosts  using  throo  virusos  against  antisora  proparod  against  thorn  substontiatod  thoso  minor 
difforoncos  (Figuros  3  &  4). 

HI  antibody  rosponso:  Soruffl  samplos  worn  obtolnod  from  25  potionts.  Unfortunotoly;  duo  to  tho 
rofflotonoss  of  tho  oroo,  convoloscont  samplos  woro  not  ovoiloblo.  In  all  tho  Individuals  from  whom  virus 
wos  isolotod  tho  titors  woro  <  idO.  Antibody  was  prosont  in  14  of  tho  romalnlng  16  poopio. 

DISCUSSION:  That  this  opidomic  was  an  outbroafc  of  influonza  has  boon  amply  domonstrotod.  Influonzo 
virus,  closoly  rosombling  A/Port  Chalmors/1/73  was  isolotod  from  36  n;  (9/25)  of  tho  throat  socrotlens 
colloctod  from  ocutoly  III  potionts. 

Tho  magnitudo  and  oxtont  of  tho  opidomic  and  tho  incidonco  of  disoaso  could  not  bo  accurotoly  ossossod. 
Tho  population  of  tho  hill  tribos  con  only  bo  roughly  ostimotod  and  tho  numbor  and  distribution  of  tho 
vlllogos  affoctod  Is  unicown.  An  incidonco  of  Influonza  might  bo  Inforrod  from  tho  attack  ratos  roportod 
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for  tiM  poopio  of  Chrittloo  tootlool  vlilopot,  wboro  1 0  - 1 5  •  of  tbo  popwiotloii  wot  told  (o  kovo  kooo 
lovoivod. 


In  Tkoilond,  ovor  tlio  pott  tovorol  yoors,  iofluonzo  hot  utuolly  oppoorcd  during  Soptonbor,  Octobor  or 
Novombor  In  Bangkok  or  at  tko  Royal  Tkoi  Air  Forco  Botnt.  It  occurrtd  at  a  timo  wbnn  roturgonco  of 
ditoaso  wot  occurring  In  other  portt  of  Atio,  Europe  and  North  America  and  wot  probobly  Introduced 
into  Thollond  from  thete  areai.  Two  epldemict  hove  keen  ttudied  in  the  tpring  when  the  incidence  of 
influenzo  wot  low  eltewhere.  Both  of  thete  were  noted  firtt  in  rural  oreot;  one  In  Korat  in  April  1971 
and  thit  one  in  Mae  Sariong.  We  hove  no  Informotion  ot  to  the  tource  of  thit  epidemic.  The  virut  may 
have  been  introduced  Into  the  hlilt  from  the  central  volley  of  Thailand;  a  mild  outbreak  of  influenza 
occurred  in  Bangkok  in  October  and  November  of  1973,  from  which  a  virut  timilar  to  the  A/Fort  Cholmert 
/1/73  ttrain  wot  Itolated.  Alternately,  the  virut  may  have  tpreod  touth  through  the  hlllt  from  Burma,  Loot 
or  Chino.  Contittent  with  thit  hypothetls  is  the  occurrence  of  retplrotory  illnett  In  kill  tribe  villoget  neor 
Fang,  200  Km  to  the  north  of  Mae  Sariang  in  February  1974  ( pertonoi  communication!  Prince  Pitadej 
Rochanee,  Director,  Hit  Mojetty't  Hill  Tribe  Prefect,  Chlong  Mol.  Thailond). 

Influenza  may  have  retulted  in  o  recognizable  epidemic  through  a  terlet  of  unutuol  and  fortuitout  circumttancei. 
Rare  in  Ittelf  wat  the  gothering  of  Individualt  from  mony  villoget  ot  the  KBA  meeting. 


Tadle  2.  Hemagglutination  Inhibition  Tett  on  Nine  Virut 
Strain  from  Itolated  Patientt  In  Mae  Sariong 
Uting  Rootter  Anfitero  Prepared  to  Two  of  Them 


Antiieruffl 

Antigen 

Reciprocol  Hemagglutination  Titert 

SM/898/74 

MS/913/74 

MS/862/74 

320 

320 

MS/868/74 

320 

320 

MS/871 /74 

320 

320 

MS/872/74 

320 

320 

MS/874/74 

320 

320 

MS/877/74 

320 

320 

MS/878/74 

320 

320 

MS/883/74 

320 

320 

MS/886/74 

320 

320 

MS/913/74 

320 

320 

MS/916/74 

640 

640 
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TabI*  4.  ConparltoM  by  Cr«t«  Navtrallicrtiea  Otmtii  iafbMU«  Sir^ 
wHh  A  liflMMo/HsN]/ vlruM< 


^''■'V.^^Antlsero® 

Antlgen^^'^'''>N.„^^__^ 

Reciprocal  of  Neutrolixleg  Antibody  Titer 

A/MS/868/74 

A/P.  Choi/ 1/73 

A/Eeg/42/72 

A/H.K./1/68 

A/MS/868/72 

160 

160 

20 

20 

A/P.Chal/1/73 

20 

160 

20 

20 

A/Eng/42/72 

20 

80 

16d 

20 

A/H.K./1/68 

20 

40 

40 

160 

^  Specific  rooster  ontUoro 

^  Noutrotlzotlon  fosts  used  100  TCIO50  of  tk*  opproprloto  virus. 


The  oimoti  oxclutivo  Involvomont  of  Ckrlstlon  viUooot,  os  opposed  to  non -- CbrUtloe  vlUases,  Implicate  this 
meeting  os  o  point  source  for  the  local  epidemic.  This  led  to  the  infection  of  people  from  widely  scottered 
villages  and  ultimately  to  o  simultaneous  increase  in  diseose  ever  o  large  oreo.  The  epidemic  probably 
would  not  hove  been  recognized  were  It  not  for  the  activities  of  the  CMU  mobile  unit  with  its  program  of 
medical  service  to  isolated  villoges. 

The  doto  collection  for  this  study  is  complete.  We  ore  awaiting  the  finol  Identification  of  stroins  of  Influenza 
virus  Isolated  In  Bangkok  during  the  summers  of  1973  and  1974.  Upon  receipt  of  this  Information  this  work 
will  be  analysed  and  prepared  for  publication. 

REFERENCES : 

1.  Robinson,  R.Q.  and  Dawdle,  W.R.i  "Influenza  Viruses".  In  Lennette.  E.H.  end  Schmidt,  N.J.  (ed.)  t 
Diagnostic  Procedures  for  Viral  and  Rickettsial  Infections,  ed.  4,  New  York  <  Americon  Public 
Health  Association,  Inc.,  1969. 

2.  Weinberger,  H.  L.,  Buescher,  E.L.  and  Edwards,  J.M.  1  Extent  of  Antigenic  Variation  of  A2  Influenza 
Viruses  from  Prototype  Strains.  J.  of  Immunol.  94 1 47  — 54,  1965. 

3.  ArchettI,  1.,  and  Horsfall,  F.L.  1  Persistent  Antigenic  Variation  of  influenza  A  Viruses  after  Incomplete 
Neutralization  In  Ova  with  Heterologous  immune  Serum.  J.  of  Exp.  Med.  92  1 44 1  — 462,  1950. 
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FIGURE  2.  LOCATION  OF  THE  TOWN  MAE  SARIANG  (^),  IN  RELA¬ 
TIONSHIP  TO  THE  YUAM  RIVER  (— ),  THE  HIGHWAY  (—) 
THE  SENTINEL  VILLAGES  (•)  AND  THE  SITE  OF  THE 
MEETING  OF  THE  KAREN  BAPTIST  ASSOCIATION  AT 
BAN  MAE  HAE  (•). 
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Sariang/868/74,  O - ©  A  / England /42/72 


Rablai  Exposure  During  Prognoncy 


Principal  Invoitlgotors :  Miehool  R.  Sponco,  MAJ,  MC 

David  E.  Davidson,  Jr.,  LTC,  VC 
Garrolf  S.  Dill,  Jr.,  CPT,  VC 
Kwanyuon  Lawhaswasdl,  DVM 
John  W.  Sagortz,  CPT,  VC 

Aisocloto  Invostigalor ;  Prakorb  Boonthal,  M.D.> 

OBJECTIVE  ;  To  sludy  transfor  of  rablos  virus  and  antibody  across  the  human  placenta. 

BACKGROUND  t  Rabies  virus  has  been  shown  to  cross  the  plocenta  in  experimental  infections  In  many 
species  ( 1  —  3 ).  Transplacental  transmission  of  this  virus  has  also  been  reported  following  a  naturally 
acquired  Infection  in  a  pregnant  cow  (4).  This  phenomenon  has  not  been  reported  to  occur  in  man. 
We  have  recently  seen  two  patients  with  rabies  exposure  during  the  third  trimester  of  prognoncy. 

PROGRESS :  The  first  patient,  a  43  year  old  Thai  female,  was  approximately  eight  months  pregnant  when 
she  wos  bitten  on  the  leg  by  a  stray  dog.  The  patient  cleansed  the  wound  with  soap  and  water  and 
sought  medical  advice.  No  specific  antirabies  therapy  was  initiated,  presumably  because  she  was 
pregnant. 

Gn  6  December  1972  the  patient  delivered  a  healthy  mole  Infant,  without  complications.  On  8  December 
1972,  the  patient's  second  postpartum  day,  she  developed  symptoms  of  encephalitis.  Her  condition 
progressively  deteriorated  and  she  died  on  12  December  1972.  Corneal  Impressions  and  a  blood  sample 
were  obtained  two  hours  prior  to  her  death.  An  autopsy  was  performed.  The  corneal  Impressions  and 
tissues  obtained  at  autopsy  were  fixed  ond  stained  with  fluorescein  labelled  onti-rables  globulin  (5).  The 
fluorescent  antibody  stained  antemortem  and  postmortem  corneal  Impressions  were  positive,  while  skin 
taken  from  the  wound  site  was  negative.  Positive  results  were  also  obtained  from  the  hippocampus, 
cerebrum,  corneo  and  lacrimal  gland.  The  serum  sample  contained  no  neutralizing  antibodies  to  rabies 
(Titers  1:5)  by  mouse  serum  neutralizing  antibody  test.  Serum  specimens  from  the  Infant  were  also 
negative  for  rabies  neutralizing  antibodies  In  the  neonatol  period  and  again  one  year  later.  The  child  is 
alive  and  well  at  two  years  of  age. 

Case  2  was  a  29  year  old  Caucasian  female.  At  35  weeks  gestation  the  patient  was  bitten  on  the  hand 
and  arm  by  a  pet  cat  subsequently  found  to  be  rabid  in  our  laboratory.  The  wounds  were  cleansed 
with  soap  and  water  and  4000  U  of  antirabies  hyperimmune  serum  was  administered  Intramuscularly. 
Immunization  with  killed  rabies  virus  vaccine  (Duck  Embryo  Origin)  was  Initiated.  The  immunization 
schedule  was  single,  daily  Injections  for  fourteen  days  followed  by  three  boosters  on  days  24,  34,  and  64. 
On  18  April  1974,  at  39  weeks  gestation,  the  patient's  labor  wos  Induced  ond  she  delivered  a  heolthy 
male  infant  without  difficulty.  A  maternal  serum  sample  was  obtained  prior  to  induction,  and  cord  blood 
was  collected  at  delivery.  Serum  samples  were  also  obtained  from  the  patient  and  her  Infant  at  three 
and  six  weeks  postpartum.  All  serum  samples  were  evaluated  for  the  presence  of  rabies  neutralizing 
antibodies.  The  results  of  these  tests  ore  Indicated  in  Toble  1.  The  patient  received  a  booster  immuniza¬ 
tion  at  four  weeks  postpartum.  Both  the  patient  and  her  infant  are  alive  and  well  nine  months  after 
delivery. 


1  Bamrasnarodura  Hospital,  Nonthaburi,  Thailand. 
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Tabu  1.  Sarwm  RabUi  NaufraliiUg  Aalibedy  Titan  Obtolnad 
from  RatUnt  2  ond  bar  Ufoat 


SAMPLE 

TITER 

Preinduction 

Maternal  blood 

1  i70 

Cord  blood 

1  :  30 

Three  Weeks  postpartum 

Maternal  blood 

1  i40 

Infant  blood 

1  :S 

Six  weeks  postpartum 

Maternal  blood 

1  :  80 

Infant  blood 

<1  :  5 

DISCUSSION :  The  Infant  of  tha  first  patient  damonstraiad  no  avidanca  of  acquiring  his  mofhar’s  Infection. 
Additionally  he  hod  no  detectable  Immune  response  to  rabies  virus.  These  findings  suggest  that  the  virus 
did  not  cross  the  placenta. 

The  second  patient  demonstrated  a  good  immunologic  response  to  antiserum  and  vaccine.  The  presence  of 
antibodies  In  her  infant's  serum  that  rapidly  decreased  in  titer  with  time  suggests  thot  these  antibodies 
crossed  the  placenta  resulting  in  passive  Immunization.  Antibody  titers  in  maternal  blood  at  the  time  of 
Induction  of  labor  may  be  different  from  the  titers  in  the  cord  blood  becouie  maternal  IgM  antibody  did 
not  cross  the  placenta. 

It  Is  not  our  opinion  that,  In  our  single  case  report,  we  have  established  the  safety  of  antirabies 
immunization  during  pregnancy.  We  do  feel,  however,  that  pregnancy  Is  no  contraindication  to  rabies 
immunization. 

REFERENCES . 

1.  Fischman,  H.R. ,  and  Ward,  F.E.,  III.  i  Oral  Transmission  of  Rabies  Virus  In  Experimental  Animals.  Am. 
J.  Epidemiol.  88:132-138,  1968. 

2.  Herrmann,  O. :  Plazentare  Uebertagung  der  Wut.  Immunitaetsforsch.  58:371—382,  1928. 

3.  Simms,  R.A. ,  Allen,  R. ,  and  Sulkin,  E. :  Studies  on  the  Pathogenesis  of  Robles  in  Insectivorous  Bats 
III.  Influence  of  the  Gravid  State.  J.  Infect.  Dis.  112:17—27,  1963. 

4.  Martell  D. ,  M.A. ,  Cerod  Monies,  F.,  and  Alcocer  B.,  R. :  Transplacental  Transmission  of  Bovine 

Rabies  After  Natural  infection.  J.  Infect.  Ois.  127:291-293,  1973. 

5.  Schneider,  L.G. :  The  Cornea  Test ;  A  New  Method  for  the  Introvitom  Diagnosis  of  Rabies.  Zentralbl. 
Vet.  Med.  16:24-31,  1969. 
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Animal  Roblat  1^  Thailand  >  Rablas  Diagnostic 
aboratory  Sarvicnt 


Principal  Invastigators  t  Garratt  5.  Dill,  Jr.,  CPT,  VC 

Kwonyuan  Lawhaswasdi,  DVM 
David  E.  Davidson,  Jr.,  LTC,  VC 

OBJECTIVE;  To  provide  robios  diagnostic  sorvicos  to  U.S.  military  pnrsonnol  In  Southeast  Asia  and  the 
Western  Pacific. 

DESCRIPTION :  Every  broln  submitted  to  this  laborotory  was  examined  by  both  the  fluorescent  antibody 

test  and  by  mouse  inoculation.  Agreement  between  the  two  tests  was  99.87 ». 

PROGRESS:  Of  758  brain  specimens  examined,  253  (33.4 »)  were  positive  (Tablet).  The  prevalence 
of  rabies  In  the  dog  (42.2n$)  ond  in  the  cat  (1I.5)k)  was  slightly  less  then  in  recent  years. 


Table  1.  Summary  of  Robies  Diagnoses— 1  April  1974—31  March  1975 


Species 

Number  of 

Specimens 

Number 

Positive 

Percent 

Positive 

Canine 

555 

234 

42.2 

Feline 

122 

14 

11.5 

Human 

2 

2 

100.0 

Rodent 

24 

2  (a) 

8.3 

Primate 

21 

1  (b) 

4.8 

Rabbit 

11 

0 

0 

8at 

10 

0 

0 

Squirrel 

5 

0 

0 

Other  (c) 

8 

0 

0 

Total 

758 

253 

33.4 

(a)  Two  rats  from  the  Republic  of  the  Philippines 

(b)  Pet  gibbon  from  Nakorn  Panom 

(3)  3  civets,  1  goat,  1  mole,  and  3  guinea  pigs 
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PrcvoUac*  of  Soma  Virol  lofoctloRi  la  tka  kaildaah 
of  Pkaon  — Paak 


Principol  Invatfiootors  i 


Atioclofa  Invaitlgotorsi 


Kapin  Saltbkon,  M.  D. 

Robarf  McNoir  Scott,  MAJ,  MC 
Wllliom  H.  Bancroft,  LTC,  MC 

Ckoompun  Monomuth,  B.  Sc. 
Sumitdo  NorupitI,  B.  Sc. 

Ponor  SrUongkroffl,  6.  Sc. 
Nonglok  Kononulokto,  B.  Sc. 


OBJECTIVE:  To  survay  tha  axparlanca  of  ratidanh  of  Phnom  — Panh  witk  pollovlruias,  mosquito  —  borna 
arbovirusas  and  hapatitls  B  virus  (HBV). 

BACKGROUND:  Tha  quastlon  of  transmission  of  kapatiils  B  virus  ramains  an  anigma.  It  has  baan  shown 
that  virus  may  bo  passed  by  tha  porantaral  routa,  and  contominatad  naadlas  or  porantarol  praporotions 
wara  impllcatad  In  tha  transmission  of  disaasa.  Racantly  tha  question  of  arthropod  transmission  has  baan 
raisad  as  a  moda  of  transmission  in  tha  tropics.  Non  —  porantaral  transmission  has  olso  baan  damonstrotad 
axperimentally.  Epidemiological  investigations  hove  implicotod  this  mode  of  tronsmisslon  In  tropicol  areas. 

Sara  from  a  Cambodian  population  were  collected  by  the  Notional  Blood  Transfusion  Center  and  tha  Institute 
of  Biology,  Phnom  — Panh,  in  a  pra- polio  Immunization  study  to  datarmlna  tha  optimum  age  of  polio 
immunizotlon  In  this  population.  This  population  resided  in  o  tropical  area  with  generally  poor  sonltotlon, 
and  no  known  recent  polio  immunizotlon.  Biting  orthropods  ore  prevalent  in  Phnom  — Panh  and  many  of 
these  ora  known  to  be  virus  vectors.  Prior  studies  had  indicated  that  this  population  should  hove  a  high 
prevalence  of  hepatitis  B  surface  antigen  (HB$Ag)  carriers  (1).  This  information  suggested  that  a  comparison 
of  tha  axperienea  with  polio,  arbovirusas  and  hepatitis  B  infections  In  this  population  might  shad  soma 
light  on  tha  moda  of  transmission  of  HBV  In  tha  tropics. 

DESCRIPTION :  This  study  was  done  In  collaboration  witk  the  Notional  Blood  Transfusion  Cantor  and  tha 
Institute  of  Biology,  Phnom  —  Panh  at  tha  request  of  Dr.  Rena  Sonsonnans,  a  WHO  raprasantativa.  Question- 
nairas  wara  completed  by  370  Cambodians  presenting  thamsalvas  for  immunization  against  polio.  Sara  wara 
obtained  from  all  370  people  prior  to  immunization.  Sara  wara  scraanad  at  o  dilution  of  1 1 10  for  antibody 
against  polio  types  one,  two  and  three  using  a  metabolic  inhibition  technique  with  LLC  — MK2  calls  (2). 
Antibody  to  mosquito  —  borna  arboviruses  found  in  Southeast  Asia  wara  detected  by  a  hemagglutination 
inhibition  test  (2]  using  Chikungunya  (Ross)  virus  os  raprasantativa  of  group  A  arbovirusas,  Dengue  2  (New 
Guinea)  and  Japanesa  Encephalitis  (Nakayamo)  viruses  as  represantotive  of  group  B  arboviruses.  Sara  with 
no  antibody  datactabla  at  a  1:10  dilution  ware  considered  to  be  negative.  Hepatitis  B  surface  ontigan 
(HBtAg)  was  detected  by  immunoelactrophorasis  (lEOP)  using  high  titered  human  antiserum.  Tha  technique 
of  this  test  hos  baan  previously  described  (3). 

Antibody  to  hapatlfls  B  surface  antigen  will  be  detected  by  either  a  rodioimmuna  assay  Inhibition  (RIAI)  or 
a  possiva  hemagglutination  test  (PHA,  Elactronuclaonics). 

«s 

PROGRESS:  Polio  antibody  was  present  in  approximately  25ix  of  children  under  one  year  of  age  (Table  I). 
Prevalence  of  antibody  Increased  rapidly,  approached  lOOsu  by  the  age  of  four  years  and  remained 
between  90  and  10096  in  all  older  age  groups  studied.  At  least  509s  of  tha  children  between  tha  age  of 
six  to  nine  years  had  acquired  antibody  to  all  three  types  of  polioviruses.  By  tha  age  of  15,  approximately 
0596  of  tha  population  had  antibody  to  type  one,  92«  to  type  two  and  2096  to  type  three.  These  data 
Indicate  a  high  Incidence  of  orally  transmitted  polio  Infection  In  this  popuiotion  over  the  first  few  yaors 
of  life. 


82 


Almost  S0«  of  ehildron  undor  tho  090  of  ono  yoor  hod  oxporionco  with  proup  B  orbovlrtts  lofoetiOM 
(Toblo  2).  This  figuro  droppod  ilgniflcontly  In  tbo  tocond  yoor  of  Ilfo  to  3S»  but  roto  ropidly  opproocb. 
Ing  100«  by  tho  fourth  yoor  of  lift.  Antibody  to  group  A  orbovlrusos  roio  moro  slowly,  boing  prosont 
in  26»  of  ehildron  studiod  undor  ono  yoor  of  ago.  As  with  group  B  orbovlrusos,  antibody  provoloncos 
foil  during  tho  soeond  yoor.  Aftor  thot,  group  A  ontibodios  roso  noro  slowly  than  group  B,  approaching 
100s  by  13  years  of  ago. 

Twenty  — nino  Indivlduols  or  8  s  of  this  population  wore  found  to  bo  HB|  onfigonomlc  at  tho  time  of 
collection  (Table  3).  HBsAg  was  found  In  4.6s  of  children  under  four  years  of  age  and  rose  to  about 
19s  by  the  age  of  15  —  19.  The  age  specific  point  provolence  of  ontl- HBt  remoins  to  be  determined. 

DISCUSSION:  A  conclusion  from  this  work  Is  that  voccination  against  poliomyelitis  In  this  population  is 
Indicated  for  children  under  the  oge  of  four  years. 

These  data  indicate  extremely  rapid  tronsmlsslon  of  both  polio  (acquired  by  the  oral  route j  and  group  A 
and  B  arboviruses  (acquired  by  the  parenteral  route).  HBsAg  oppeored  In  very  young  children  but  It 

reached  a  peok  prevalence  later  than  that  of  polio  or  arbovirus  antibody  (Figure  1). 

The  prevalence  of  antibody  to  HBsAg  has  not  yet  been  determined.  It  remains  to  be  seen  whether  the 

trans.T.ission  rate  of  HBV  Is  similar  to  that  of  polio  or  arboviruses  or  occurs  ot  a  slower  rate.  Experience 

In  Bangkok,  with  a  lower  socio-economic  housing  development  suggests  that  the  latter  might  be  the  case. 

REFERENCES-. 

1.  Snitbhan,  R.,  et  ah  SEATO  Medical  Research  Laboratory  Annual  Progress  Report,  1973  —  1974. 

2.  Lennette,  E.H.  and  Schmidt,  N.J.  (ed.)t  Oiognostlc  Procedures  for  Virol  and  Rickettsial  infections, 
ed.  4,  New  York:  American  Public  Health  Assoclotion,  Inc.  1969. 

3.  SEATO  Medical  Research  Laboratory  Annual  Progress  Report,  1971  —1972. 
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TabU  t.  Ag«  Spacific  Palat  Pravalaaca  of  Nile  Navtraliilap  Aatibady  ia  latUlMto  of  Nmooi-Poob 


Ago 

(yoori) 

No. 

Totfod 

Nooativo 
oil  3  typos 

PosHivo  Ab 
oil  3  typos 

Posftivo  Noutradziog  Aotibody  to 

No. 

Polio  2 

» 

Polio  3 

No. 

« 

No. 

M 

wBi 

No. 

« 

0-1 

20 

15 

75.00 

■ 

10.00 

3 

1 

15.00 

3 

15.00 

B 

15.00 

1-2 

29 

12 

41.38 

B 

3.45 

10 

34.48 

6 

20.69 

B 

37.93 
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FIGURE  I  AGE  SPECIFIC  POINT  PREVALENCE  OF  HI  MOSOUITO-BORNE  ARBOVIRUSES, 
POLIO  NEUTRALIZING  ANTIBODIES  AND  HEPATITIS  B  ANTIGEN  CARRIERS 
IN  RESIDENTS  OF  PHNOM-PENH  (JUNE  1973) 


fiNtocodi  Ik  ttrdi  a»tf  Mm 


Principal  invastlpatorii  Vlckai  Sanpkatuwan,  LTC,  MC,  IT  A 

Manll  Kanvolloa,  Fly.  Off.  ,  VC,  RTAF 
Kratar*  Nabnoan,  LT,  MSC,  RTA 


OBJECTIVE;  To  turvay  tlia  pravoUncn  of  pslttocosls  In  birds  ond  Mon. 

BACKGKOUND;  No  report  on  pilttaeosis  bos  boon  nodo  In  Thollond,  oltbough  porokoots  ond  othor  birds 
oro  common  pots  In  this  country. 

DESCRIPTION;  Dood  birds  worn  obtolnod  from  o  loco!  onimol  ond  bird  doolor.  Thoir  blood  was  coiloctod 
for  0  eomplomont  fixation  (CFJ  tost  and  tho  susponslon  of  livor  ond  sploon  was  inoculotod  Into  mice  and 
gulnoo  pigs  in  on  ottompt  to  Isoloto  tho  psittacosis  ogont. 

Poirod  soro  worn  coiloctod  from  patients  suffering  from  pneumonitis  and  examined  for  the  presence  of 
psittacosis  CF  antibody. 

PROGRESS;  The  results  of  Isolation  attempts  ore  shown  in  Table  1. 


Table  1.  Result  of  the  Isolotlon  Attempts  for  Bedsonia 


Month,  Year 

No.  of  Birds  Examined 

No.  Positive 

Nov  74 

152 

0 

Dec 

503 

0 

Jan  75 

303 

0 

Feb 

406 

0 

DISCUSSION:  Twenty  — eight  species  of  birds  including  parakeets  were  obtained  from  the  local  animal 
and  bird  dealer.  Unfortunately  the  birds  often  died -at  night  and  were  left  at  ambient  temperature  and 
the  examination  was  not  made  until. the  following  morning.  This,  perhops,  contributed  to  the  difficulty  in 
Isolating  the  agent. 
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BACTERIAL  DISEASES  OF  MAN  AND  ANIMALS 


ChM^Rf  NnicrtUR  iMlitasc*  of  Hio  Ooooooocot  I*  Tkotlood 


Prlftcipol  Invoitlgotori  s 


Miciiaol  R.  Sponco,  MAJ,  MC 
Oouplot  R.  $fvtz,  MAJ,  MSC 


J^tocloto  Invottlpotori  t 


Chonpon  SrlauAto,  B.$. 
CklrophuA  Duanpnoitl,  M.D. 


OBJECTIVE :  To  dotormlno  If  tho  poniclllln  rotldonco  of  Iho  gonoeoccui  In  Thailand  It  chonoing. 

BACKGROUND :  Although  tho  roiotlvo  rotittonco  of  tho  gonococcut  to  poniclllln  hot  boon  shewn  to  bo 
docrootlng  In  two  googrophlcol  locolot  (1,2),  most  roportt  indicoto  thot  tho  organitn  It  bocomlng  niero 
roslttont  at  o  very  alarming  roto  (3,  4). 

DESCRIPTION :  Tost  organisms  conslstod  of  oil  clinical  isolotos  of  N.  gonorrhoeae  submlttod  for 
confirmation  to  tho  Oopartmont  of  Microbiology,  SEATO  Modlcol  Rotoorch  Laboratory,  Bongkolc,  Thaliond 
botwoon  1  Jonuory  1972  and  31  Oocombor  1974.  Spocimont  wore  clinical  Isolotos  submlttod  from  clinical 
facllitlos  In  Thailand.  Those  facllltlos  included  :  Royol  Thai  Army  Hospltol,  Bongkolc  i  US  Army  Hospital, 
Bangkok ;  and  SEATO  Modicol  Research  Laboratory  vonorool  ditooto  field  unit.  The  number  of  Iselatos 
evaluated  wot:  752  In  1972;  622  In  1973  ;  and  867  in  1974. 

All  organisms  wore  confirmed  to  be  N.  gonorrhoeae  by  standard  techniques  previously  reported. 
Organisms  confirmed  os  N.  gonorrhoeae  were  grown  on  PB  plates  (Proteose  if  3  agar  +  1m  Hemoglobin 
+  1«  ItoVlialeX*)  overnight.  The  colonies  were  scraped  off  with  o  sterilized  swob  ond  heavy  sutpontiont 
were  prepared  in  tryptose  phosphate  broth.  The  suspentinot  were  standardized  spectrophotometrlcolly 
(Coleman  Jr.  II,  Spectrophotometer,  Coleman  instruments  Maywood,  III.)  with  a  BaS04  solution  (0.5  ml 
1«  BaCli  +  99.5  ml  1«  H1SO4)  to  a  final  bocteriol  count  of  10^  colony  forming  units/ml.  Inoculum- 
replicating  equipment  (Div.  of  Instrumentation,  Walter  Reed  Army  Institute  of  Research,  Walter  Reed  Army 
Medical  Center,  Washington,  O.C.)  placed  0.001-0.003  ml  of  Inoculum  in  o  spot  on  the  surface  of  a 
plate  containing  Mueller -Hinton  Agar  4-  5m  deflbrlnoted,  chocolotized  sheep  blood  and  added  1» 
IsoVitoleX.  Serial  dilutions  of  penicillin  G  were  odded  to  the  plotes  for  penicillin  minimum  inhibitory 
concentration  (MIC)  determinations.  The  concentrations  tested  were  1  0.05,  0.1,  0.2,  0.4,  0.6,  0.8,  1.0, 
1.2,  1.4,  1.6,  1.8  and  2.0  units/ml.  One  additionol  plate  to  which  no  penicillin  was  added  was  also 
evaluated.  A  Staphylococcus  strain,  S.  oureus  ATTCC  6538  P  was  used  as  a  control  for  the  penicillin 
content  of  the  plates.  The  plates  were  stored  at  4*C  after  preparation  and  were  employed  within  three 

days.  Before  use  the  plates  were  dried  of  ezcess  moisture  in  the  incubator.  No  moisture  droplets  were 

on  the  surface  of  the  medio  or  petri  dish  lids  when  inoculations  were  mode.  The  inoculated  plates  were 
evaluated  after  overnight  incubation  (20-24  hrs. ).  The  MIC  was  determined  as  the  smollest  concentration 
of  antibiotic  required  to  Inhibit  growth  completely.  In  reading  the  plates,  a  borely  visible  haze  of 
possible  growth  or  a  single  macroscopic  colony  was  disregarded. 

Three  study  populations  consisting  of  all  isolates  submitted  within  a  given  colendar  year  were  compared. 
In  order  to  apply  statistical  methods  in  evaluoting  the  data  all  Isolates  with  MiC's  of  less  then  0.5 

units/ml  or  more  than  2.0  units/ml  were  excluded.  Thus  the  MIC  data  for  14  organisms  in  1972,  27  in 

1973  and  130  In  1974  were  not  used  In  calculating  means,  standard  errors  and  significance  of  differences. 
The  MIC  results  of  362  organisms  collected  between  April  1972  and  January  1973  have  been  discussed 
elsewhere  (5).  Analysis  of  variance  was  utilized  to  determine  If  between-group  differences  existed  (6). 
Student's  t  test  for  unpaired  variates  was  employed  to  determine  the  significance  of  differences  between 
the  mean  MIC’s  of  the  organisms  tested  within  a  given  yeor  (6). 


*Boltlmore  Biological,  Cockeysville,  Maryland  21030,  U.S.A. 
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PROGRESS ;  Th«  mean  penfeiiiln  mtRimuffl  Inhibitory  eoncontratlon  +  2  stondord  errors  tor  gonococci 
liolotod  In  1972,  1973  and  1974  wer«  0.58  ±  0.02,  0.72  +  0.04  ond  1.05  +  0.04,  rnspoctivniy. 
Analysis  of  vorionen  for  bntwnnn— group  diffornnens  of  thnso  thro*  populations  was  significant  (F  =  215.5, 
df  =  2067,  p  <0.001 ). 

MIC  data  obtained  In  1972  was  significantly  dlffnrnnt  from  thot  of  1973  (p<0.001).  An  Idonticol  result 
was  found  when  the  1973  data  was  compared  to  1974  (p <0.00 1). 

The  data  are  graphically  represented  In  Figures  1,  2  and  3.  Each  year  the  proportion  of  Isolates  with 
a  penicillin  MIC  of  more  than  2.0  units/ml  Increased.  The  mean  MIC  +  2  S.E.’s  for  each  of  the  three 
years  is  displayed  in  Figure  4.  Colculotions  of  means  and  standard  errors  in  Figure  4  were  performed 
excluding  the  data  extremes  as  explained  above. 

SUMMARY:  Penicillin  minimum  inhibitory  concentrations  (MIC)  were  determined  for  2241  gonococcal 
Isolates  submitted  to  the  SEATO  Medical  Research  Laboratory  between  1  January  1972  and  31 
December  1974.  Isolates  were  separated  Into  three  groups,  determined  by  the  colendor  year  in  which 
they  were  submitted.  The  mean  penicillin  MIC  ±  2  standard  errors  was  colcuioted  for  *eocb  of  the  three 
groups.  These  values  were  0.58  ±  0.02  In  1972,  0.72  ±  0.04  In  1973,  and  1.05  i;  0.04  In  1974.  These 
means  were  found  to  be  significantly  different  (p  <0.001). 
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PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  (U/ml.) 

FIGURE  I.  PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  FOR  NEISSERIA  GONORRHOEAS 
ISOLATED  IN  1972  DATA  EXTREMES  (0.05U/ml  >MIC  >2  OU/ml  )  WERE  NOT 
INCLUDED  IN  CALCULATIONS  OF  MEAN  AND  STANDARD  ERROR 


NUMBER  OF  PATIENTS 


NUMBER  OF  PATIENTS 


<0.05  0.05  O.l  0.2  0.4  0.6  0.8  10 


1.4  1.6 


2.0  >2.0 


PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  (U/ml ) 


FIGURE  3.  PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  FOR  NEISSERIA  GONORRHOEAE 
ISOLATED  IN  1974.  DATA  EXTREMES  (0.05 U/ ml. >MIC>2.0 U/ml.)  WERE  NOT 
INCLUDED  IN  CALCULATIONS  OF  MEAN  AND  STANDARD  ERROR 


PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  U/ml. 


FIGURE  4.  MEAN  PENICILLIN  MINIMUM  INHIBITORY  CONCENTRATION  ±2S  E  FOR 
NEISSERIA  GONORRHOEAE  ISOLATED  IN  1972,  1973  AND  1974.  DATA 
EXTREMES  (0  05U/ml.  >MIC  >2.0U/ml.)  WERE  DELETED  IN  MEAN  AND 
STANDARD  ERROR  CALCULATIONS 
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Or«piraryftt*al  OttMrriM*  Ovrtof  i*rttMMy 


Prlneipal  InvMtiQotorsi  Dougiot  K.  Stwtx,  MAJ,  MSC 

MIcIimI  !•  SpMC*,  MAJ,  MC 

Aitociat*  Invcstigotori  Chiraphwii  Ouongnani,  M.O. 

OBJECTIVE;  To  comporo  tho  provoUnco  of  Neisseria  gonorrhoeae  Infocffoni  in  a  pronatol  popvlatien  of 
U.  S.  military  dopondonti  to  o  pronatol  pepuiotlon  of  Thai  civilian  and  o  non-prognont  population  of 
fomolt  militory  dopondonts. 

BACKGROUND;  Neisseria  gonorrhoeae  wot  iieloted  in  Hm  of  ISO  pregnant  U.S.  militory  dopendenti  (1). 
Of  the  24  potitive  cultures  23  were  obtained  from  the  erophorynx.  In  view  of  this  finding  it  was  felt 
that  similar  studies  of  Thol  prenatal  patients  end  non  — pregnant  U.S.  military  dependents  should  be 
performed. 

DESCRIPTION:  Identicol  techniques  to  those  previously  described  (1)  were  employed  to  obtoin  specimens 
from  prenatal  patients  attending  the  Obstetrics  Outpotlent  Clinic  of  Women's  Hospital,  Bangkok,  Thailand 
during  the  first  three  months  of  1974.  A  culture  of  the  oropharynx  wos  obtained  from  oil  females  between 
the  ages  of  )S  and  24  years  who  attended  the  U.S.  Army  Dental  Clinic,  Bangkok  from  1  January  1974 
to  30  March  1974.  N.  gonorrhoeae  was  isolated  ond  confirmed  by  methods  discussed  previously  (1). 

PROGRESS:  Positive  cultures  were  obtained  in  19  of  160  1 1 1.9«)  Thai  patients  attending  Women's  Hospital. 
No  positive  cultures  were  obtained  from  the  orophorynx  in  this  group.  Two  of  114  potlents  (I.Bo)  attend. 
Ing  the  Dental  Clinic  had  the  gonococcus  cultured  from  their  oropharynx. 

DISCUSSION  t  No  oropharyngeal  Infections  were  found  In  the  patlonts  attending  the  prenatal  clinic  of 
Women's  Hospital.  These  patients  were  predominately  housewives  and  did  net  admit  to  the  practice  of 
fellatio.  The  practice  of  fellotio  is  not  generally  accepted  In  the  culture  of  Thailand;  therefore,  one  would 
not  expect  to  routinely  find  the  Infection  in  the  oropharynx  If  the  mode  of  transmission  Is  primarily  genital 
to  oral. 

The  fact  that  oropharyngeal  infections  of  N.  gonorrhoeae  were  detected  in  women  visiting  a  dental  clinic 
on  a  routine  visit  suggests  the  possibility  of  this  being  a  means  of  identifying  asymptomatic  Infoctiens. 
The  low  proportion  of  positive  subjects  may  partially  be  attributed  to  a  slightly  different  subject  population 
In  this  group  when  compared  to  the  other  two  groups.  None  of  the  single  women  admitted  to  sexual 
activity,  and  although  the  older  patients  (35  and  overt  were  still  capable  of  childbearing,  it  is  possible 
that  they  hod  reoched  on  age  where  the  mental  attitude,  in  general,  is  toward  not  bearing  children, 
particularly  if  they  are  multiparous.  Because  of  this  possible  chonge  in  attitude,  tho  exposure  of  older 
women  may  be  less  frequent  and  of  a  different  nature  than  may  occur  in  the  younger  ago  group.  Another 
possible  couse  for  the  observed  difference  between  the  two  U.  S.  military  dependent  groups  may  be 
related  to  dental  care.  Many  individuals  may  hove  brushed  their  teeth  or  used  some  form  of  cleanser  for 
their  mouth  ond  throat  just  prior  to  the  sample  being  token,  thereby  moking  the  organism  mere  difficult  to 
recover  for  culture  purposes. 

REFERENCES; 

1.  Spence,  M.  R.  ,  Stutz,  D.  R.  ,  Ouangmani,  C.  s  SEATO  Medical  Research  Laborotery  Annual  Report, 
1973-74. 
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Eff«et  of  o  Coppor— Centololofl  Intravtorioo  Dovlec 

OR  Neisseria  goeerrhoeae  in  vitro 


Principol  Invoitlgotors  i 


Assoeloto  Invostigotor  t 


Michool  ft.  SpoACO,  MAJ,  MC 
Douglo*  ft.  Stutz,  MAJ,  MSC 

WIehlyon  PoRlom 


OBJECTIVE:  To  dotoriRino  If  o  eoppor  coatoffting  Introutorlno  dovico  (lUO)  inkibits  (ho  growth  of 

Neisseria  gonorrhoeoe  in  vitro. 

BACKGROUD  Coppor  posiotsot  ontifortlllty  proportlos  ( I ).  It  alto  inhibits  both  adult  and  fotol  coll 
growth  In  tlisuo  euituro  ( 2 ).  Motclllc  copper  ond  cupric  Ion  olthor  kill  or  Inhibit  tho  growth  of 

N.  gonorrhoeoe  in  vitro  ( 3 ). 

DESCRIPTION;  Thoyor-Mortln  loloctivo  modlo  (G.C.  Agar  Baso,  homoglobln  VCN  and  ItoVitoUX. 
Baltiffloro  Biological  Laboratorioi,  Coekoyivillo,  Maryland  21030  U.S.A.)  was  utod  for  isolation. 
Ootormlnatlons  of  growth  Inhibition  by  coppor  woro  modo  on  a  typing  modium  dovolopod  by  Kollogg  (4). 
All  platos  woro  Ineubatod  at  36*C  for  24  or  48  hours  In  candio  jars  in  on  incroasod  COj  atnosphoro. 
Eloctrolytic  coppor  wiro,  0.5  mm  In  diamotor,  was  cut  to  ono  inch  longths  and  storillzod  by  autoclaving. 
An  oloetrolyfle  coppor  plato  wot  cut  Into  discs  opproximatoly  1.5  cm  In  diamotor  and  storillzod  by 
autoclaving.  Tho  coppor— containing  lUD  (Gravigord)  wot  furnithod  by  G.D.  Soorlo  (Thailand)  Ltd.  and 
was  asoptieally  propackogod.  Tho  strain  of  N.  gonorrhoeoe  used  was  Isolated  from  tho  urothrol  exudate 
of  a  male  with  acuto  urothritls.  Tho  oxudato  wot  strookod  diroctly  on  frothly  proparod  Thoyor-Mortln 
modlo  which  wot  thon  Ineubatod  at  36*C  In  a  eondio  oxtinetion  for.  Tho  culturo  wot  Inspoctod  at  24  ond 
48  hour  Intorvols  and  thoso  coloniot  with  gross  morphology  rosombling  Neisseria  were  subjoctod  to  Grom 
staining  and  tostod  with  oxldoto  roogont.  Ail  coloniot  of  Gram  nogotivo  diploeocci  (hot  govo  posltivo 
tosts  with  oxldoto  roogont  woro  vorlfiod  os  N.  gonorrhoeoe  by  sugar  formontotlon. 

Tho  coppor  wirot,  discs  and  coppor —  containing  lUD  woro  placod  on  Kollogg’t  typing  modium  provloutly 
strookod  with  gonococci  and  ineubatod  at  36*C  for  48  hours  undor  on  Incroasod  CO2  otmosphoro. 

PROGRESS :  Tho  coppor  wirot  and  discs  Inhlbltod  tho  growth  of  N.  gonorrhoeoe  as  previously  described 
(3).  In  addition,  tho  eoppor  coll  portion  of  tho  Grovigard  lUD  alto  Inhlbltod  tho  growth  of  tho  orgonitm 
(Figuro  1).  Whon  tho  lUD  was  romovod  from  tho  modium  (FIguro  2),  it  was  obtorvod  that  tho  protonco  of 
tho  plastic  portion  of  tho  lUD  hod  also  provontod  growth ;  howovor,  wo  bollovo  that  this  was  not  duo  to 
tho  plastic,  but  to  tho  fact  that  tho  modium  had  boon  covorod  as  no  zono  of  inhibition  was  obsorvod  in 
thoso  oroas.  A  similar  absonco  of  growth  has  also  boon  obsorvod  whon  plastic  tubing  was  placod  on  tho 
modium.  Tho  aroa  surrounding  tho  coppor  coil  (opproximatoly  2  mm  on  olthor  sido  of  tho  lUD),  howovor, 
did  not  havo  bactorlal  growth, 

SUMMARY  <  This  prolimlnary  study  suggosts  that  tho  coppor— containing  iUD  may  play  a  usoful  rolo  in 
provonting  gonorrhoa.  Tho  solubilization  of  coppor  has  boon  ostimatod  at  ono  mlerogrom  of  coppor  por 
day  (3)  which  Is  within  tho  known  bactoricldai  rango  in  vitro  suggosting  that  growth  of  N.  gonorrhoeoe 
may  bo  Inhlbltod  for  0  porlod  of  timo  oftor  tho  lUO  has  boon  insortod  in  tho  utorus. 
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Figure  1.  Inhibition  of  the  growth  ot  gonococci  by  o  copper  -  contoining 
intrauterine  device  (Grovigcird).  A  zone  of  inhibition  incficoted 
•  by  orrows  ot  the  margins  moy  be  seen  surrounding  the 
copper  -  containing  portion  of  the  lUD 


Figure  2.  Inhibition  of  the  growth  of  gonococci  by  o  copper  -  containing 
intrauterine  device  (Grovigard).  The  lUD  has  been  removed 
to  better  demonstrote  the  zone  of  inNbition.  Although  growth 
has  been  inhibited  in  The  area  where  the  plastic  was 
present  (arrows),  it  is  believed  that  this  is  not  due  to 
any  peculiar  choracteristic  of  the  plostic,  rother  to  the  media 
being  covered  os  discussed  In  the  text. 
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OBJECTIVE:  It  Is  tho  purpose  of  this  study  to  dotormlno  tha  mlcreoroonlsms  prosont  In  tko  antorlor 
urothra  of  malos  ottondlng  o  Vonorool  DIsnoso  Clinic. 

BACKGROUND  i  Microorganisms  Isolotod  from  potloats  with  urothrltis  may  bn  eloorty  potbognnlc  or  tkny 
may  bn  organisms  which  orn  commonly  ossoclotnd  with  normal  flora  of  tho  skin.  Grom  positivn  cocci  havn 
frequently  been  Implicated  In  non— specific  urethritis  (NSU)  and  urinory  troct  Infections  (1,  2,  3).  Anaerobic 
orgonisms  hove  been  reported  by  vorlous  Investigators  as  pathogens  of  the  gentto— urinary  troct  (4,5). 

DESCRIPTIOH  t  The  patient  population  consisted  of  72  men  attending  the  Venereol  Disease  Clinic  of  the 
Royal  Thai  Army  Hospital,  Bangkok,  Tholland.  Patient's  ages  ranged  from  17—24  years  (average  22.B). 
The  patients  were  separated  Into  two  groups.  Group  1  consisted  of  all  potfents  presenting  with  symptoms 
of  urethritis.  Group  ll  were  those  patients  with  venereal  disease  other  than  urethritis.  Both  groups  were 
sexually  active,  and  of  the  some  age  and  socioeconomic  position.  Specimens  for  culture  were  obtained 
from  the  anterior  urethra  of  oil  patients  using  a  colclum  alignote  noso- pharyngeal  swab.  The  swab  was 
roll— streaked  on  various  plated  medio  Immediately  after  It  was  obtained.  A  dupiicote  specimen  was  obtolned 
from  the  anterior  urethra  for  the  culture  of  anaerobic  organisms.  All  clinical  specimens  were  Inoculoted 
into  three  basic  medio  >  modified  Thayor-Martin  (TM)  medio  (6),  sheep  blood  agar  plates  (BAP), 
and  anaerobic  broth  medio.  The  anaerobic  medio  consisted  of  a  pro  — reduced  broth  (Basol  Medium  — PY 
—Peptone  Yeost)  which  was  used  os  a  tronsport  medium  until  the  sample  could  be  transferred  to  chopped 
meat  media  ( 7 ).  The  cultures  were  transferred  to  the  laboratory  ot  the  close  of  the  clinic  ( normally  less 
than  two  hours  after  collection)  where  they  were  streaked  for  Isolation. 

The  plate  media  were  Incubated  at  35*C  under  Increased  CO2  tension  ( candle  extinction  jar ).  The  samples 
for  anaerobic  culture  were  removed  from  the  botal  medio  by  piercing  the  rubber  stopper  with  a  sterile 
needle  and  aspirating  the  fluid  with  a  syringe.  The  specimen  wos  then  inoculated  Into  chopped  meat  broth 
medio  under  a  stream  of  CO2  gas  rendered  free  of  troco  amounts  of  oxygen  by  passing  through  a  hoofed 
copper  oven  (Sargent  Welch  Scientific  Co.).  The  tubes  were  leoled  with  rubber  stoppers  and  shrinkable 
cellulose  sealing  bands  (Phormoceutical  Laboratory,  Perry  Point,  MD.).  SImultoneously  0  0.5  ml  portion  of 
the  basal  medio  was  inoculated  onto  duplicate  BAP's  and  streaked  for  isolation.  Tho  plates  were  Incubated 
in  an  oxygen  free  atmosphere  using  Gas— Paks  (Baltimore  Biological  Laboratories,  Cockoysville,  Maryland)  at 
37‘C  for  4B  hours.  When  colonies  developed  they  were  subcultured  to  biochemlcals  for  Identification. 
The  chopped  meat  broth  cultures  were  observed  for  a  maximum  of  two  weeks  and  then  discarded  if  bacterial 
growth  was  not  detected  by  Grom  stain.  If  growth  developed  they  were  subcultured  to  BAP's  and 
incuboted  anaerobically  ot  37*C  for  24-4B  hours.  Colonies  Isoloted  on  BAP's  were  further  subcultured 
to  biochemlcals  for  identification.  All  biochemical  subcultures  were  observed  for  o  moximum  of  14  days 
before  discording. 
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All  aarobic  plaUi  wtr*  •xoMlatd  after  24  boors  of  locobotloa  for  tbo  frootb  of  colooloi  with  Morpbolocy 
rotonblliis  tbot  of  Neisseria  sp.  la  tono  cuHoros  it  was  aocestory  to  iacoboto  tbo  plotos  oa  ad4itieaoi 
24  hours  before  growth  was  odoqoato  for  ovoluolloa.  Suspect  eoioales  were  Ideetiflod  os  N.  gonorr/ioeoe 
on  the  basis  of  morphology,  oxidase  rooetton,  Grom  stole,  end  sugor  feriaeniotioBs.  Organisms  which  were 
inhibited  on  TM  medio  were  evaluoted  using  SAP's.  Subsequent  identification  employed  tubed  biochemical 
medio.  Significonce  of  differences  between  groups  wos  determined  by  Chi  — squore  testing  employing 
Yates  correction  (8). 

PROGRESS:  There  ware  no  significant  differences  in  the  recovery  of  Grom  positive  cocci  between  the 
two  groups.  Anaerobic  organisms  were  found  only  slightly  less  frequently  than  the  Grom  positive  cocci. 
They  were  Isolated  10s$  more  often  In  patients  with  urethritis  as  compared  to  those  with  other  venereol 
diseases  (Table  1).  This  difference  Is  not  significant. 

Neisseria  gonorr/ioeae  was  found  in  40.5«  of  the  patients  in  Group  I.  in  Group  li  patients,  5.7  «  were 
found  to  harbor  N.  gonorrhoeas,  thus  representing  the  osympiomotic  carrier  (Table  1). 

Two  patients  were  found  to  have  Staphy/ococcus  aureus  and  three  had  fecal  organisms.  None  of  these 
occurred  alone,  but  were  found  concomitantly  with  other  Gram  positive  cocci  and  anaerobes.  There  ware 
no  significont  differences  in  the  isolation  of  onaerobes  and  Gram  positive  cocci  in  patients  with  gonococcal 
urethritis  and  non-gonococcal  urethritis  (Table  2). 


Table  1.  Microorganisms  Pound  In  the  Anterior  Urethra  of  Urethritis  Patients 
Compared  with  Those  Hoving  Venereal  Disease  Other  Than  Urethritis 


Organisms  Found 

V.D.  Other  Than 

Urethritis 

(35  Patients) 

Urethritis 

(37  Patients) 

Gram-positive  Cocci 

29  (83«) 

32  (87«) 

Anaerobic  Organisms 

21  (60«) 

26  {70%) 

Anaerobes  and  Gram-positive  Cocci 

18  (51  Hi) 

22  (59*) 

Neisseria  gorrorrhoeae 

2  (5.7») 

15  (41*) 

Table  2.  Microorganisms  Found  in  the  Anterior  Urethra  of  Gonococcal  (GC) 
Urethritis  and  Non-gonococcal  Urethritis  Patients 


Organisms  Found 

G.C.  Urethritis 

(15  Patients) 

Non— G.C.  Urethritis 

(22  Patients) 

Grom— positive  Cocci 

4  (27*) 

5  (23*) 

Anaerobic  Organisms 

1  (6.7*) 

2  (9.1*) 

Anaerobes  and  Gram-positive  Cocci 

9  (60*) 

12  (55») 

Neisseria  gonorrhoeae 

1  (6.7*) 

0 

Fecal  Organisms 

0 

3  (14*) 

101 


DISCUSSION:  Non-tp*eiflc  vrcthrltls  is  frtquMtIy  o  conploiat  of  nolos  oHondiRg  military  booltli  cliflics. 
Tho  eauio  of  this  eOHdition  It  eurroHtly  unknown.  Grom  potillvo  cocci,  diphtkorold  bacilli,  cklomydio, 
ond  tho  T—  strain  of  mycoplasmo  havo  oil  boon  ollogod  to  bo  cauiotivo  ogontt  (6).  Grom  positivo  cocci, 
hovo  boon  found  by  tomo  obsorvort  to  bo  tho  couto  of  NSU.  Howovor,  wo  found  thoso  organisms  prosont 
with  noarly  Idontical  froquonclot  In  both  of  our  study  groups.  It  may  bo  inforrod  from  this  obsorvatlon 
that  whilo  tho  Gram  positivo  cocci  may  bo  pathogonic  thoy  oro  froquontly  prosont  at  oppartunist  common, 
salt.  Tho  suscoptibility  of  tho  individual  may  In  tomo  way  load  to  tho  ditoato  stato,  but  this  it  uncloor 
at  this  timo. 

Anaorobot  woro  found  in  60  «  of  our  nonurothritls  patlonts  and  70  «  of  thoso  with  urolhritis.  In  onothor 
tompio  populotion  (unpublishod  obtorvailont)  consisting  of  17  normal  hoalthy  malos,  wo  found  15  (88») 
harboring  anaorobot  In  tho  urothra.  Anaorobot  havo  boon  found  In  tho  urothro  of  both  symptomatic  and 
osymptomatlc  mains  attonding  a  vonoroal  ditoato  clinic.  Thoso  findings  confirm  tho  protonco  of  anaorobot 
In  tho  main  antorior  urothra.  Swonson,  ot  al,  found  onaorobic  bactorla  causativo  in  80  «  of  fomolo  gonitai 
tract  Infoctions  (9).  Thoso  organisms  havo  also  boon  found  In  normal  vaginal  tocrotiont  (10).  Thoroforo, 
thoy  should  bo  considorod  at  part  of  tho  normal  microbial  flora  in  both  tho  main  ond  fomolo  gonitai  troct. 
Thoy  may  sorvo  os  sources  of  genilo  — urinary  Infoctions  in  suscoptiblo  sexually  active  males. 
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OBJECTIVE:  To  rnviaw  data  obtalnad  from  an  Informol  qumtionnolra  of  main  potlonli  witb  a  urothrol 
discborqo  and  to  corrtlato  tbii  Information  wttb  tbair  tmoar  or.d  culturo  rotvlts. 

BACKGROUND :  A  Vonoroal  Disoaso  Workshop  (SEATO  Modlcol  Rnsoarch  Laboratory,  Juno  1974)  ravooUd 
an  incroasinp  froquancy  of  vonoroal  disoaso  among  Amorican  military  forcos  In  Thailand.  LIttIo  is  known 
of  factors  influoncing  this  Incrooso.  It  Is  tho  purposo  of  this  study  to  dotormino  If  Iho  soxwol  and  social 
habits  of  potionts  corrolato  with  thoir  smoor  and  culturo  rosults. 

DESCRIPTION:  Data  from  139  molos  prosonting  to  tho  U.  S.  Army  Olsponsory,  Camp  Somaoson,  Thailand, 
worn  studiod.  An  Informal  quostlonnolro  wos  vorbolly  odminlstorod  to  ooch  potlont  by  a  tochniclon. 

For  all  potionts  a  smoor  of  tho  urothrol  dischorgo  was  proparod.  Gram  stolnod  and  microscopically  oxamlnod 
for  tho  prosonco  of  Gram  nogotivo  Introcoliular  ond  oxtracollular  diplococci  morphologically  rosombling 
Neisseria  gonorr/ioeae.  A  culture  was  obtained  by  introducing  a  calcium  alginoto  nasopharyngeal  swob  Into 
tho  anterior  urethra.  Appropriate  medio  wore  streaked  for  the  isolation  of  anaerobes,  aerobes  and 
N.  gonorrhoeae. 

PROGRESS :  Tho  information  obtained  by  questionnaire  is  currently  being  correlated  with  the  laboratory 
results. 
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OBJECTIVE:  To  dotormlno  If  Iho  whito  — bonded  gibbon  (Hylobotes  for)  would  servo  os  o  sollifoctory  host 
for  exporlfflontol  Infection  with  Neisseria  gonorr/ioeoe. 

BACKGROUND  i  Attempts  to  produce  N.  gonorr/ioeoe  infection  In  gibbons  were  previously  unsuccessful 
at  SEATO  Medical  Research  Laboratory  (1).  This  study  is  a  continuation  of  that  investigation. 

DESCRIPTION;  Adult  mole  gibbons  were  inoculoted  inira - urethrolly  with  5  x  10*  gonococcal  colony 
forming  units  (CPU)  from  urethral  exudate  of  ten  mote  patients.  The  onimols  were  observed  for  30  days 
with  dally  urethral  cultures  obtained  throughout  the  testing  period. 

Urethral  exudate  gonococci  (GC)  were  incubated  at  both  39°C  (gibbon  body  temperature)  and  ot  36’C. 
After  Incubation  CPU's  were  determined  for  both  incubation  temperatures.  Por  comparison,  cultures  of  type 
one  GC  (P  62)  were  also  incubated  at  39°C  ond  36°C  and  CPU's  observed. 

The  gonococcocidol  activity  of  gibbon  blood  leukocytes  was  measured.  This  was  accomplished  by  incubating 
a  mixture  of  type  one  GC  and  leukocytes  at  39''C  in  the  absence  of  serum. 

RESULTS;  All  four  gibbons  inoculated  with  urethral  exudate  showed  elevated  leukocyte  counts  and 
developed  o  cleor  discharge,  but  yielded  negative  results  for  urethral  smears  and  cultures  for  N.  gonorr/ioeoe 
throughout  the  30  days  of  observation.  Urethral  exudote  gonococci  Incubated  at  39‘C  showed  decreased 
numbers  of  CPU  when  compared  with  incubation  at  36°C.  Stock  cultures  to  type  one  GC  (P  62)  produced 
analogous  results  at  both  temperatures.  In  the  measurement  of  the  gonococcocidol  activity  of  gibbon 
leukocytes,  it  was  found  that  killing  was  negligible  (mean»  53;)$)  ot  60  minutes  but  become  significant 
(mean  =  78«)  at  120  minutes  of  incubation. 

PROGRESS;  We  previously  reported  thot  type  one  GC  (P  62)  Incubated  as  above  with  human  leukocytes 
were  not  significantly  killed  (mean  ~  40ns)  at  120  minutes  of  incubation.  That  data  In  combination  with 
the  present  results  suggests  that  the  relatively  more  efficient  gonococcocidol  activity  of  gibbon  leukocytes 
may  ploy  a  role  in  the  resistance  of  gibbons  to  gonococcal  infection. 

REFERENCES; 

1.  Thongthoi,  C.  P. ,  Stutz,  D.  R.  ;  SEATO  Medical  Research  Laboratory  Annual  Report,  April  1973  —  74. 


‘Department  of  Microbiology,  Pacuiiy  of  Science,  Mohldol  University 

104 


Cliiilc«i  Oki«rv«liM  of  Vibrh  parahem^lkvt  hifoctioo  lo  Tiiollood 


Prtnclpol  Invottlgotors  i 


Associate  Investigators  i 


Assistant  Investigotors : 


Chiropliun  Duongaoni,  M.D. 

Udoa  lexoabeon,  M.D.,  Ph.D. 

Prakorb  Baontbai,  M.O.,  Ph.D.,  DTMIkH< 

Bobkon  Tirajitaro,  M.0.> 

Santlsook  Vibulbuditkll,  Af.DJ 
Bonchong  Thanangkul,  M.D.' 

Siriwan  Honorosetlikul,  M.0.> 

i 

Chetano  Maiphoom’ 

Cbanpen  Srlmunta 


OBJECTIVE:  To  determine  the  clinical  pattern  of  V.  porahemolylicus  gastroenteritis  in  Thai  patients,  and 
to  evaluate  the  efficacy  of  common  antlmlcrobiol  agents  In  the  treotment  of  the  disease. 

BACKGROUND ;  Studies  on  V.  parahemolyticus  infection  in  Thailand  were  Initiated  by  SEATO  Medical 
Research  Laboratory  (SMRL)  in  1970.  The  preliminary  study  indicated  that  V.  parahemolyticus  was  a 
maior  cause  of  gastroenteritis  In  odults  In  Bangkok  (1).  At  the  Bumrosnarodura  Infectious  Disease 
Hospital,  located  in  Nonthoburl,  this  organism  was  isolated  from  opproximotely  25«  of  the  diarrheal 
patients.  Throughout  the  year  the  marine  environment,  (seo  water,  fish,  crabs,  oysters)  was  found  heovily 
contaminated  with  this  halophllic  bacillus;  therefore,  seo  foods  ore  implicated  os  the  major  source  of  the 
V.  parahemolyticus  diarrheal  outbreaks  in  this  community.  The  detoiled  cllnicol  picture  of  this  disease,  its 
mode  of  transmission  in  Thailand,  and  the  efficocy  of  onllmicroblal  therapy  has  not  previously  been 
described. 

DESCRIPTION :  All  patients  admitted  to  the  Infectious  Disease  Hospitol,  Nonthaburl,  with  symptoms  of 
acute  gostroenteritis  between  September  1973  ond  August  1974  were  included  in  the  study.  Rectal  swobs 
for  bacterial  cultures  were  obtained  daily  for  three  consecutive  doys.  Those  patients  with  positive  stool 
cultures  for  V.  parahemolyticus  were  selected  for  the  study. 

A  detailed  history  of  the  illness,  and  clinical  findings  were  recorded.  Blood  cultures,  leukocyte  counts, 
urinalysis,  and  serum  electrolyte  determinations  were  mode  on  Ike  first  day  of  admission,  ard  subsccivcntly 
as  Indicated. 

Patients  were  randomly  divided  into  one  control  group  ond  two  test  groups.  The  control  group  received 
a  placebo  plus  symptomatic  and  supportive  therapy.  One  test  group  received  co— trimoxozole  (two  adult 
tablets  two  times  a  day  for  five  days)  plus  symptomatic  and  supportive  therapy.  The  remaining  group 
received  oral  tetracyllne  (40  mg/kg/doy  for  five  days)  plus  symptomatic  and  supportive  therapy.  Rectal 
swabs  In  each  group  were  obtained  and  cultured  daily  for  seven  days  or  until  cultures  were  negative  for 
V.  parahemolyticjs  for  the  three  consecutive  days. 

RESULTS:  Two  hundred  and  twenty  eight  patients  admitted  to  the  hospital  during  the  study  period  were 
found  to  harbor  V.  parahemolyticus  In  their  diarrheal  stools;  of  these  patients  133  were  ovollable  for 
clinical  evaluation. 

Forty  three  patients  were  treated  with  co— trimoxozole,  42  with  tetracycline,  ond  48  were  given  placebos 
as  a  control.  All  patients  were  characterized  in  terms  of  age,  sex,  and  duration  of  illness  before  therapy. 
These  variables  were  comporable  in  all  three  study  groups  ( Table  t ). 


1  Bumrasnoraduro  Infectious  Disease  Hospllol,  Nonthoburl,  Thailand. 
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TobU  1.  Daicrlption  of  Iko  133  Potlonh  Studltd  by 
Ago,  Sox  and  Duration  of  lllnosi 


Charactorlitic 

Placobo 

Totracyclino 

Co— trimoxazolo 

Ago  (Yoors) 

Lost  Than  20 

8 

7 

10 

20-40 

28 

22 

20 

40-60 

9 

10 

10 

Morn  Than  60 

3 

3 

3 

Sox 

Malo 

30 

30 

27 

Fomalo 

18 

12 

16 

Duration  of  lllnoss 
boforo  Thorapy 

Loss  Than  Ono  Day 

47 

40 

43 

Ono-Two  Days 

1 

2 

• 

Total  Patlonts 

48 

42 

43 

Toblo  2.  Clinical  Findlngi  of  V.  parahemolyticus 
Gostroonlorltls  In  133  Patlonts 


Clinical  Foaturos 

No.  of  Patlonts 

% 

Symptoms  and  Signs 

Abdominal  Pain 

132 

99 

Abdominal  Distonslon 

59 

44 

Abdominal  Tondornoss 

6 

5 

Vomiting 

118 

89 

Fovor 

59 

44 

Hoadacho 

43 

32 

Charactorlstlcs  of  tho  Stool 

Watory 

102 

76 

Somisoiid 

30 

22 

Bloody 

1 

1 

Mucus 

1 

1 
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Tha  dUaasa  was  charactarizad  by  acuta,  profound  dlorrhao  with  nautaa  and  vomiting.  Tha  pradominant 
symptom  was  colicky  abdominal  pain.  Favar  and  haadacka  wara  obsarvad  to  a  latsar  dagraa.  Tha  stool 
was  watary  or  samlsolid  without  blood  or  mucus  in  tha  ma{orily  of  casas  (Tabla  2). 

Antimicrobial  Sensitivity;  Sansitlvity  profilas  ara  prasantad  in  (Tabla  3).  Using  tha  standardizad  singla 
disc  mathod  of  Bauar  and  Kirby  (2).  It  was  found  that  tha  majority  of  tha  isolatas  (JBia  to  100%) 
ware  sansitiva  to  chloramphanlcol,  tatracycllno,  co— trimoxazola,  neomycin,  erythromycin  and  streptomycin. 
Only  and  62$i>  of  tha  vibrios  tasted  wara  sansitiva  to  ampicillin  and  colistin,  raspactively. 

Response  to  Antimicrobiol  Agents.-  Antimicrobiol  therapy  trials  comparing  oral  tatracycline,  co-trlmoxazola 
and  ptaeabo  wara  performed.  There  was  no  great  diffaranca  in  tarms  of  clinical  response  (Table  4)  or 
bacteriological  response  (Table  5)  among  tha  three  groups  studied.  Tha  majority  of  patients  In  each  grcup 
had  negative  vibrio  stool  cultures  after  four  doys  of  therapy. 

DISCUSSION :  In  this  study  only  tha  severely  III  potiants  requiring  hospitalizotion  are  presented.  Tha 
clinical  syndrome  which  wa  obsarvad  in  these  patients  may  raprasant  only  tha  severe  form  of  tha  infection. 
A  complata  clinical  picture  of  tha  mild  form  of  tha  disease  needs  to  be  described.  Dehydration  was  not 
as  severe  as  that  seen  in  infection  with  Vibrio  cholera.  Intravenous  fluid  therapy  was  required  only  for 
tha  first  few  days  of  the  illness.  Localization  of  tha  infection  in  tha  lumen  of  tha  intesllna  is  suspected 
due  to  tha  presence  of  diarrhea  without  bactaramia,  leukocytosis  or  toxic  symptoms  (Table  6).  Previous 
experiments  on  the  palhoganicity  of  V.  para/ismolyiicus  using  tha  infant  rabbit  modal  indicotad  that  tha 
organism  elaborated  toxic  substances,  presumably  entarotoxins,  into  tha  intestinal  fluid  ( 1  ).  Enterotoxins 
may  play  a  major  role  in  tha  pathogenesis  of  this  disease. 

REFERENCES  .- 

1.  Lexomboon,  U. ,  Ouongmani,  C..  McMInn,  M.T. :  SEATO  Medical  Research  Laboratory  Annuol  Report, 
April  1972. 

2.  Bauer,  A.W, ,  Kirby,  W.M. ,  Sherris,  J.C. ,  and  Turck,  M.  :  Antibiotic  Susceptibility  T-stlng  by  a 
Standardized  Single  Method.  Am.  J.  Clin.  Path.  45:493,  1966. 


Table  3.  Sensitivities  of  22S  Strains  of  V.  parabemolylicus  to  Eight  Antimicrobial  Agents 


Antimicrobial  Agents 

Sensitive 

Intermediate  Sens. 

Resistant 

No.  Strain 

96 

No.  Strain 

96 

No.  Strain 

96 

Co.trimoxazole 

228 

100 

— 

— 

— 

mi 

Tetracycline 

197 

86.4 

31 

13.6 

Chloramphenicol 

228 

100 

_ 

- 

Ampicillin 

2 

0.9 

12 

5.3 

214 

93.8 

Neomycin 

98 

43 

128 

56.1 

2 

0.9 

Colistin 

70 

30.7 

72 

31.6 

P6 

37.7 

Streptomycin 

36 

15.8 

141 

11.8 

51 

22.4 

Erythromycin 

167 

73.3 

60 

26.3 

1 

0.4 

1D7 


Tabu  4.  Clinical  Rasponia  to  AnilmUreblal  Thtrapy  in  133  PatUnts 


Regimens 

No.  of 
Patients 

No.  improved,  Days  ofter  Treotment 

1 

2 

3 

4 

5 

6 

7 

Unknown* 

Placebo 

48 

S 

13 

11 

10 

4 

— 

5 

Tetracycline 

42 

1 

9 

10 

2 

2 

4 

CO'trlffloxazole 

43 

1 

s 

15 

12 

7 

1 

2 

*Unknown  =:  PatUnts  axciudad  from  tha  rudy  bacous*  of  IncompUto  study  ichoduU. 


TabU  5.  BacUriological  Response  to  Antimtcroblol  Therapy  In  133  Patients 


Regimens 

No.  of 
Patients 

No.  with  Positive  Stool  Culture,  Days  after  Treatment 

2 

3 

4 

5 

6 

7 

Unknown* 

Placebo 

48 

20 

14 

6 

— 

— 

1 

Tetracycline 

42 

B 

18 

12 

_ 

1 

1 

Co.trimoxazoie 

43 

B 

19 

7 

3 

1 

1 

— 

*Unknown  =  Patients  excluded  from  the  study  because  of  Incomplete  study  schedule. 
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Tabu  6.  labarotary  FiadUft  of  V.  parohemofylicus 
Gaitroaatarltii 


laboratory  FUdiagi 

No.  of 
Patlants 

Total  Loukocyto  Count  (par  cu  mm.) 

lass  Than  8,000 

63 

47.7 

8,000-10,000 

32 

24.2 

10,000-15,000 

30 

22.7 

Mora  Thon  15,000 

7 

5.3 

Total  Nwmbar  of  FatUnts  Tostad 

132 

Sarum  Sodium  (MEq/L) 

Lass  Than  130 

0 

130-150 

83 

79.8 

Mora  Than  150 

21 

20.2 

Total  Numbar  of  Potiants  Tostad 

104 

Sarum  Potassium  (MEq/l) 

lass  Than  3.5 

12 

11.5 

3.5-5.5 

88 

84.6 

Mora  Than  5.5 

4 

3.8 

Total  Numbar  of  Patlants  Tostad 

104 

Blood  Culturo  (No  growth) 

133 

100.0 

I 
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Choiara  Stvdy  at  Sanutiongkran 


Principal  Invatilgotorti  VIchal  Sangkosuwon,  LTC,  MC,  RTA 

Virol  Solitulo,  M.  D.> 


OBJECTIVE;  To  Invostlgoto  tho  carrior  stoto  of  choUro  In  opporontly  koalthy  porsont. 

BACKGROUND;  According  to  tho  data  prosonlod  In  1974  by  tho  Ministry  of  Public  Hooltb,  cboloro  hat 

occurred  throughout  tho  year  In  33  of  tho  71  provincot.  This  givot  tho  Inproition  that  cholera  night  have 
become  endemic  in  tome  areas  of  Thailand.  Mott  patients  with  cholera  ore  free  of  V.  choleroe  within  two 

weeks  and  there  appears  to  be  no  true  carrier  stote.  It  is  suspected,  however,  that  direct  man  to  non 

infection  might  play  on  important  role  in  spreading  the  diteata. 

Samutsongkram  was  selected  os  a  study  site  because  the  first  cote  of  the  cholera  ''season''  (late  cool  dry 
to  early  hot  dry  seasons)  hat  usually  been  reported  from  that  area. 

DESCRIPTION;  An  attempt  hat  been  made  to  Isolote  V.  choleroe  from  apparently  healthy  persons  In 
Samutsongkram  and  also  from  patients  recovering  from  cholera.  Water  samples  were  collected  from  the 
nearby  river  and  were  subject  to  similar  isolation  attempts. 

An  attempt  has  also  bean  mode  to  isolate  V.  choleroe  from  the  stools  of  patients  convalescing  from  diseases 
other  than  diarrheo,  after  receiving  a  chologogue  (Veracoiote). 

PROGRESS;  The  number  of  stool  and  water  specimens  collected  between  June  1974  and  March  1975  and 
the  results  of  the  isolation  attempts  are  shown  in  Toble  1. 

DISCUSSION ;  It  was  rather  difficult  to  follow  the  potients  convalescing  from  cholera  at  home  In  order  to 
get  the  stool  specimens  for  re-examination.  Lack  of  cooperation  of  the  patient  wos  also  a  problem.  It 
Is  too  early  yet  to  draw  any  conclusion  from  the  data  collected  so  for. 


1  Central  Epidemiology  Office,  MiaJjtry  of  Public  Keolth,  Bangkok,  Thailand 
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ToM«  1.  Ciwi«r«  SMy  (S««»tiMfkra«) 


Month 

Yoor 

Fecal  SpeclMBt 

Water  SpeclMu 

Healthy  Persons 

Coevolescent 

Patients 

No. 

V.  cholerae  NAG 

No.  V. 

cholerae  NAG** 

No.  V 

cholerae  NAG 

Juno  1974 

102 

0 

3(3)** 

5 

0 

5 

July 

103 

0 

2(2) 

44 

0 

0 

6 

0 

6 

August 

143 

0 

7(3) 

87 

0 

5  (6) 

8 

0 

8 

Soptombor 

144 

0 

9(7) 

47 

0 

9(20) 

6 

0 

6 

October 

134 

0 

20(15) 

65 

0 

7(10) 

0 

0 

m 

Novofflbor 

113 

0 

3(3) 

67 

0 

3(5) 

0 

0 

0 

Oocombor 

102 

0 

13(13) 

61 

0 

3(5) 

0 

0 

0 

January  1975 

121 

0 

43  (35) 

66 

0 

20(3) 

4 

0 

4 

February 

97 

0 

31  (30) 

56 

0 

10(20) 

7 

0 

7 

March 

98 

3* 

27(27) 

67 

0 

3(5) 

8 

0 

8 

a.  Non<0gglutinabl«  vibrioi. 

b.  Numbvr  posHIv*  (p*re*nt). 

G.  V.  cholerae,  biotyp*  Ellor«  Sarotypt  Ogowa  (Contact  costs  suspocUd). 
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of  Specific  B«cl«rlol  Antipta  by 
CowatarlniauaMlactrepboraiU  ( CEP ) 


Priacipal  Invaifiaoieri «  Richard  M.  loapa,  MAJ,  MC 

Pronwaa  Suaakera,  M.  D.‘ 

Towa*  ChottlpItoyaMBodh,  M.  D.' 
Douplos  R.  Stvtz.  MAJ.  MSC 

Associala  lavasHpotor*  Mr.  Thaaiao  Sakulkaipaaro 


OBJECTIVE:  To  daloct  spocific  boclarioi  aafipoa  in  lafaelod  body  fivids  by  CEP  oad  lo  conporo  Iko 
praionco  of  oatlpon  with  boctorlolopleol  ttudlot  of  tho  soma  tpaclnaat. 

BACKGROUND:  Pnaumococcol  and  Hemophilus  influenza  b  capsular  aatlgans  hava  baaa  datactad  la  tha 
carabrospinol  fluid  (CSF)  of  pottaats  with  puruiaat  ■aalaoitit  at  Chlldran's  Hospitol.  H.  influenza  b  eatlgaa 
hat  also  boon  datactad  In  subdural  affusions  from  potlants  with  H.  influenza  b  maainpitis  and  la  tha 
paricordlot  fluid  from  o  potlant  with  a  parieordlol  affusion,  whila  pnaumococcol  ontipaa  hot  baaa  datactad 
In  plaurol  fluid  obtoinad  from  patients  with  pnaumococcol  ampyamo. 

Bactariol  antipan  has  baan  datactad  whan  Grom’s  stoln  and  cultura  ratullt  hova  baaa  napotlva.  thus 
provldlnp  an  atlolople  diapnosis  dasplta  napotlva  boctariolopicol  studias. 

DESCRIFTION :  CEP  was  corrltd  out  on  a  varlaty  of  body  fluids.  CSF.  subdural  fluid,  plaurol  fluid 
ond  tarum.  CEP  ustnp  commarclol  ontisaro  opoinst  H.  influenza  b.  paaumococcut  oad  maninpococcut  typa 
A  — D;  ond  antisaro  praparad  In  rabbits  opalnst  Staphylococcus  aureus  wot  corriad  out  by  o  pravloutly 
datcribad  mathod  (0. 

PROGRESS:  H.  influenza  b  onlipan  wot  datactad  in  tha  Initlol  CSF  of  16  potlants  with  purulant  maninpitit 
( Tobla  1 ).  Elpht  potlants  hod  posltiva  Grom’s  stain  and  culturas  for  H.  influenza  b.  Four  pallants  hod 
napotlva  Gram’s  stains. 


Tobla  1.  Datoctlon  of  H.  influenza  b  Antipan 


Fluid 

Sourca 

Posltiva  tpacimans 

Antipon 

duration 

(moon  days) 

Grom's 

stoln 

Cultura 

CEP 

CSF 

8 

12 

D 

3.8 

Subdural 

1 

1 

9.1 

Plaurol 

0* 

0* 

Not  dona 

Sarum 

Not  dona 

Not  dona 

■ 

4.6 

*  1  Spaciman  ;  Escherichia  coli 


1  Chlldran’s  Hospital,  Roivlihl  Raod,  Bonpkok.  Thailand 
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stain  and  poiltiva  ewituras,  and  four  patianl* '  liod  batli  nagativa  Gram's  stain  and  cvituras.  In  aiavan 
patUnts  rapaat  CSf  samplas  wara  studlad  and  tka  maan  duratlan  of  H.  influenza  b  antlgan  was  3.1  days 
(ranga  0-11  days).  Subdural  affusions  wara  prasant  In  six  patlants  witk  H.  influenza  b  maningitls.  Ona 
was  Grom's  stain  and  euttura  positiva  for  H.  influenza  b.  tka  ramalndar  wara  nagoliva.  Tka  maan  duration 
of  antlgan  In  subdural  fluid,  from  tka  doy  of  admission,  was  9.1  days  (ranga  1  —  16  days). 

H.  influenza  b  antlgan  was  datactad  in  plaurol  fluid  from  four  patlants.  Ona  patlant  had  Escherichia  coli 
on  Gram's  stain  and  eultura  of  tka  plaural  fluid  wklla  tha  ramalning  patlants  hod  nagativa  Gram's  stains 
and  culturas.  Ona  of  thasa  ramalning  potlants  had  purulant  maningitls  and  a  subdural  affusion  also; 
H.  influenza  b  ontigon  was  datactad  In  thasa  fluids  os  wall. 

H.  influenza  b  antlgan  was  found  In  tha  saro  of  four  maningitls  patlants  with  a  maan  duration  of  4.6  days 
(ranga  2  —  6  days)  from  tha  day  of  admission. 


Tabla  2.  Datoction  of  Pnaumococcal  Antlgan 


Fluid 

source 

P< 

Gram's 

stain 

ssitiva  spacimans 

Culture 

CEP 

Antigen 

duration 

(mean  days) 

CSF 

3 

5 

11 

4.3 

Subdurol 

2 

2 

2 

3.5 

Plaural 

6 

7 

15 

15.2 

Serum 

Not  dona 

Not  dona 

3 

10.7 

Pericardial 

1 

1 

1 

1 

Pnaumocoecal  antlgan  was  datactad  in  tha  initial  CSF  fluid  of  1 1  patlants  with  purulent  maningitls  (Tobla  2). 
Thraa  patlants  hod  positiva  Gram's  stoin  and  fiva  patlants  had  positiva  culturas  for  pnaumococci.  In  nina 
patlants  rapaat  CSF  samples  wara  studied  ond  tha  mean  duration  of  pnaumococcol  antigen  was  4.3  days 
(ronga  0  —  11  days).  Subdural  affusions  wara  prasant  in  two  patlants  with  pneumococcal  maningitls;  both 
wara  eultura  positiva  and  Gram's  stain  positive.  Antigen  was  datactad  thraa  and  four  days  after  admission. 

Pnaumocoecal  antigen  was  datactad  In  tha  plaural  fluid  from  15  patients.  Six  hod  positiva  Gram's  stain 
and  seven  hod  positiva  cultures  for  pnaumococci.  Tha  mean  duration  of  antigen  in  plaural  fluid  was  15.2 
days  (range  0  —  44  days). 

Pneumococcal  antigen  was  present  in  tha  serum  of  two  patients  with  meningitis  and  ona  patient  with 
ampyama  for  an  average  of  10.7  doys  (range  4  —  15  days)  after  odmission. 

One  patient  with  a  pyopareardlum  had  pneumococcal  antigen  datactad  in  tha  pericardial  fluid,  which  was 
also  Gram's  stain  and  eultura  positiva  for  pnaumococci. 

Staphylococcal  antlgan  was  datactad  In  tha  plaural  fluid  from  13  potlants.  Only  ona  hod  a  positiva 
Gram’s  stain  and  nine  had  positive  culturas.  Stophylococcol  antlgan.  wos  datactad  in  fluid  from  other  sites 
In  Individual  patients  as  wall  (Table  3). 
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TabU  3.  DttMtIoa  af  Stapbylocaccai  Aatiflaa 


Fluid 

sourco 

PosHivo  spocimans 

Gram's 

stain 

Cultura 

CEP 

Plaurol 

1 

9 

13 

CSP 

0 

0 

1 

Subdural 

Not  doao 

0 

1 

Abscass 

1 

1 

Paricardial 

1 

1 

1 

DISCUSSION :  Employing  spacifle  onfltaro  to  datacf  H.  in/luenzo  b,  pnaviaecoccal  and  staph ylococcol 
antigan  by  countarlmmvaoalaetrophorails  has  boon  vsafwl  la  providing  a  rapid  atiologic  bactarial  diagnosis 
of  cosas  of  pwrulant  maningiils  ond  ampyamo.  This  tachnlgua  datacis  bactarlol  oailgan  whan  Gram's  stains 
and  culturas  ara  nagotlva,  thus  It  oppaars  to  ba  a  usafui  adjunct  to  routina  bactariologic  mathods.  Ona 
cross  raactlon  of  H.  influenza  b  antUaro  with  Escherichia  co/i  from  plaurol  fluid  was  notad,  and  this  may 
limit  tha  usafulnass  of  tha  procadura  should  mora  fraguant  cross  raoctions  ba  obsarvad. 

REFERENCES : 

Coonrod,  J.  D.  and  Rytal,  M.  W.  i  Datarmlnatlon  of  Etiology  of  loctarial  MaalngttU  by  CounUr  —  Irnmuno- 
oUetrophorasIs.  loncat  1:  1154,  1972. 
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AitiMotic-l«iitt«iit  Typhoid  F«v«r 

Principal  Invattlpolort  i  Richard  M.  lampa,  MAJ,  MC 

Chirophun  Duonpmani,  M.D. 
Pathai  Mantwwan,  M.D.‘ 

Attoclaia  Invaitloatori Ooufllai  R.  Sluiz,  MAJ,  MSC 

Suchitra  Hlmnannltya,  M.0.> 
Narakul  Swropatana,  B.Se.^ 


OBJECTIVE ;  To  doUrmlno  iko  pravoUnco  and  dagro*  of  onllbtoite  rotiiionco  among  Solmonello  typhi 
Itoloiot  from  typhoid  fovor  potionts  of  Chiidron’t  Hoipifal  and  to  corrolato  tko  in  vitro  pottorn  of  rttis. 
tone*  with  the  phage  typos  of  S.  typhi  and  the  clinical  rosponto  to  therapy. 

BACKGROUND :  Antibiotic  — resistant  strains  of  S.  typhi  have  been  isolated  from  patients  with  typhoid 
fever  ot  Children's  Hospital.  These  S.  typhi  strains  have  resistance  patterns  and  transferable  R  factor 
similar  to  stroins  Isolated  from  Mexico,  India  and  Vietnam.  Chloramphenicol  has  been  Ineffective  theropy 
in  potlents  Infected  with  Chloramphenicol— resistont  S.  typhi. 

DESCRIPTION ;  isolates  of  S.  typhi  from  potlents  with  clinleol  typhoid  fever  at  Children's  Hospital  were 
obtained  and  disc  sensitivities  performed  by  the  Kirby- Bauer  method,  and  minimal  inhibitory  concentrations 
(MIC)  by  the  plate  dilution  technique.  S.  typhi  isolates  from  other  parts  of  Thoilond,  and  from  Cambodia 
and  South  Vietnom  were  similarly  studied. 

The  presence  of  R  factor  in  ontlblotic  resistant  strains  was  determined  by  the  transfer  of  antibiotic 
resistance  to  o  sensitive  strain  of  Escherichia  coli. 

Phage  typing  of  the  S.  typhi  stroins  wos  performed  through  Dr.  E.S.  Anderson  at  the  Enteric  Reference 
Laboratory,  London,  England. 

PROGRESS:  Forty  — four  S.  typhi  Isolates  from  Children's  Hospital  obtained  between  28  March  1974  to  11 
March  1975  were  studied;  seventeen  (39»)  were  resistant  to  Chloramphenicol. 

The  Klrby-Bouer  Disc  method  showed  the  resistonce  Pattern  I,  Chloramphenicol,  Streptomycin,  Sulfadiazine, 
and  Tetracycline  (C  S  Su  T)  In  eight  strains  and  the  resistance  Pattern  II  (Ampicillln  C  S  Su  T)  in  nine 
strains. 

The  disc  sensitivities  are  presented  in  Table  1  ond  the  minimal  inhibitory  concentrations  to  Chloramphenicol, 
Ampicillln  and  Trlmethoprim/Sulfamethoxazole  (TMP/SMZ)  ore  illustrated  in  Figure  1.  In  Figure  1  the  MIC 
for  TMP/SMZ  refers  to  the  ^gm/ml  of  TMP  In  a  1:20  ratio  of  TMPiSMZ. 

Each  Chloramphenicol-resistant  strain  of  S.  typhi  possessed  R  factor  capable  of  transferring  Chloramphenicol 
resistance  to  a  sensitive  E.  coit.  The  strains  that  were  also  resistant  to  Ampiciliin  transferred  both 
Chloramphenicol  and  Ampiciliin  resistance  to  sensitive  E.  coli. 

Vi  phoge  type  results  ore  avaiioble  on  S.  typhi  strains  obtained  from  Children's  Hospital  since  November 
1973.  Their  distribution  by  Chloramphenicol  sensitivity  is  Illustrated  in  Table  2.  Most  of  the  S.  typhi 
strains  resistant  to  Chloramphenicol  but  sensitive  to  Ampicillln  have  been  phage  type  53.  All  of  the 
Ampicillln  and  Chloramphenicol  resistant  strains  of  S.  typhi  have  be|h  ph%ge  type  D  1  (variant). 
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Toblt  1.  Antibiotic  Disc  Sonsitivity  of 
Safmonella  typhi  strains  ( 44  ) 


Antibiotic 

Sonsitivity 

(porcont) 

TMP/SMZ 

100» 

Konomycin 

100» 

Gontamicin 

I00« 

Cophalothin 

100« 

Ampiclllln 

80« 

Chloromphonicol 

61« 

Totracyclino 

61» 

Sulfodiozino 

30« 

Stroptomycin 

Ox 

Tho  10  pationts  with  phoo#  typo  D  1  (variant)  camo  from  scattorod  tocalos  In  Bangkok  and  nino  worn 
hospitalizod  during  tho  months  of  May,  Juno  and  July  1974.  Initial  thorapy  with  Chloramphonicol  or 
Ampiclllln  was  Inoffoctivo  in  thoso  pationts;  howovor,  thorapy  with  Trimothoprim/Sulfamothoxazoio  rosultod 
in  satisfactory  clinical  Improvomont. 

Twonty  fivo  strains  of  S.  typbi  from  Viotnom  and  ton  stroins  of  S.  typbi  from  Sirlroi  Hospital,  Bangkok, 
Tholiond  woro  confirmod  to  bo  rosistont  to  Chloromphonicol  by  disc  sonsitivity  and  MIC.  All  of  tho  stroins 
oxhibitod  rosistonco  Pottorn  I,  C  S  Su  T.  No  Ampiclllin  rosistanco  was  dotoctod. 

Ono  S.  typhi  strain  from  Cambodia,  and  two  from  Songklo,  Thailand  woro  sonsitivo  to  Chloramphonicol. 
Ono  of  sovon  strains  of  S.  typhi  from  tho  Bumrosnoraduro  Infoctious  Dlsooso  Hospital  oxhibitod  rosistanco 
Pottorn  1,  whilo  tho  roraaindor  woro  sonsitivo  to  Chloramphonicol.  All  of  tho  21  5.  typhi  stroins  from 
Chiongmoi  woro  sonsitivo  to  Chloromphonicol  and  Ampiclllln. 

DISCUSSION ;  Tho  omorgonco  of  Chloromphonicol— rosistont  S.  typhi  strains  with  domonstroblo  in  vitro  ond 
in  vivo  rosistanco  which  was  first  notod  in  1973  has  continuod  and  a  numbor  of  strains  havo  boon  rosistont 
to  Ampiclllin  as  woll.  All  strains  havo  boon  sonsitivo  to  TMP/SMZ  and  satisfactory  clinical  rosponsos  havo 
boon  obsorvod  with  this  drug.  Tho  potontiol  omorgonco  of  rosistanco  of  S.  typhi  to  TMP/TMZ,  romoins; 
howovor,  sinco  rosistanco  to  TMP/SMZ  Is  soon  in  othor  ontoropathogons.  Approxlmotoly  10«  of  Shlgolla 
isolatos  at  SEATO  Laboratory  during  tho  past  yoar  havo  domonstratod  in  vitro  rosistanco  (disc  mothod)  to 
TMP/SMZ.  Continuod  survoillanco  of  antibiotic  rosistanco  pottorns  of  S.  typhi  will  continuo. 

Tho  association  of  cortain  phago  typos  with  antibiotic  rosistont  strains  of  S.  typhi  suggosts  that  cortain 
phogo  typos  aro  moro  llkoly  to  bo  ossociatod  with  R  foctor.  Tho  phago  typo  assoclotod  with  antibiotic- 
roslstant  strains  of  S.  typhi  aro  difforont  than  phago  typos  notod  in  Moxico  and  in  Viotnom  and 
dotormlnation  of  tho  phago  typo  may  provo  usoful  in  dotormining  tho  sourco  of  infoction  in  tho  futuro. 


TabU  2.  Distrlbvtioa  of  Vi  PiMta  lHi«g«  Typat  by  SaasIHvity  (53  S.  lyphi  strain) 


Pboga  typa 

CMarampbaaicol 

sansitlva 

Cblaraapbaalcal 

rasistant 

A 

5 

D2 

5 

Ml 

4 

!♦ 

53 

4 

13* 

ElO 

3 

Dagradad  VI  (7) 

2 

El 

1 

E2 

1 

E3 

1 

D6 

1 

Dagrodad  VI  (8) 

1 

Vi  nagativa 

1* 

D  1  variant 

10** 

Total 

28 

25 

*  Pattarn  li  C  S  Su  T 
Pattarn  lls  A  C  S  S»  T 


1)7 


256 


Figure  I.  Range  of  Minimal  Inhibitory  Concentrations  (for  44  S.  typhi  Stroins) 


Frtqvtncy  of  Givc«i«-6— PilO(|>liat«  Ochydroqciiai*  Deficiency  (G-6-P0) 
among  Infectleui  Olseoie  and  Control  Patients  at  Children's  Hospital 


Principal  Investigators  >  Richard  M.  Lompe,  MAJ,  MC 

Michael  W.  Benenton,  MAJ,  MC 
Pethal  Mansuwon,  M.D.' 

.  Sukochord  Kirdpol,  M.D.> 

Suchitro  Nimmannityo,  M.O.* 

OBJECTIVE  ;  To  determine  the  frequency  of  erythrocyte  G-6— PD  deficiency  among  potier.ts  hospitollxed 
with  various  infectious  diseases  and  outpatients  free  or  serious  disease,  seen  at  Children's  Hospitol. 

BACKGROUND;  A  high  frequency  of  G  — B  —  PD  deficiency  has  been  noted  among  Thoi  children  with 
typhoid  fever  at  Children’s  Hospital.  Additional  children  hospitalized  with  Infectious  diseases  Including 
bacterial  empyema,  meningitis  and  osteomyelitis,  tuberculous  meningitis  and  typhoid  fever  were  studied  In 
addition  to  outpatient  controls  to  determine  the  frequency  of  G-6— PD  deficiency. 

PROGRESS:  Children  with  bacteriologically  confirmed  diagnoses  of  empyema,  meningitis,  osteomyelitis  and 
typhoid  fever  had  G— 6— PO  determinations  performed  by  the  methemoglobin  elution  technique  of  GolKO. 

Children  with  the  clinical  diagnosis  of  tuberculous  meningitis  and  supportive  skin  test  and  cerebrospinal  fluid 
chemistries  were  olso  studied  os  were  100  outpatient  children  judged  by  history  and  physical  exominotlon 
to  be  free  of  serious  bacterial  disease. 

Table  1  presents  the  frequency  of  G-6— PO  deficiency  according  to  bacterial  etiology  ond  sex  of  the 
patients. 

DISCUSSION :  A  high  frequency  of  G-6-P0  deficiency  was  noted  In  patients  with  typhoid  fever  (45»), 
pneumococcal  empyema  and  meningitis  (36«),  and  tuberculous  meningitis  (26«).  A  smaller  number  of 
patients  with  Staphylococcal  or  Hemophilus  influenzae  b  infections  had  no  apparent  increased  prevalence 
of  G  — 6—  PD  deficiency  (0  — lOxi).  The  overall  frequency  of  G-6- PD  deficiency  among  outpatient 
controls  was  1 1  x. 

The  association  of  G— 6— PD  deficiency  with  typhoid  and  pneumococcal  infections  is  onologous  to  the 
assocjjitlon  of  sickle  cell  anemia  with  Salmonella  osteomyelitis  ond  pneumococcol  Infections.  An  Impaired 
reticuloendothelial  system  os  a  result  of  hemolysis  has  been  suggested  as  a  foctor  in  the  susceptibility 
of  sickle  cell  patients  to  these  infections.  Defective  bacteriocidal  octivity  of  the  leukocytes  from  patients 
with  erythrocyte  G-6 -PD  deficiency  has  been  noted  when  the  G~6— PD  activity  of  these  leukocytes  is 
absent  or  markedly  depressed  (less  than  25  An  overburdened  reticuloendothelial  system  as  a  result 
of  hemolysis  or  defective  bacteriocidal  activity  of  leukocytes  from  G-6  — PD  deficiency  potients  are 
possible  explanations  for  this  association  of  erythrocyte  G-6-PD  deficiency  and  some  bacterial  Infections. 

REFERENCES 

1.  Goll,  J.C.,  Brewer,  G.J.  ond  Dorn,  R.J.»  Studies  of  Glueose—6— Phosphate  Dehydrogenose  Activity  of 
Individual  Erythrocytes  t  The  Methemoglobln-Elution  Test  for  identification  of  Femoles  Heterozygous 
for  G-6-PD  Deficiency.  Amer.  J.  Hum.  Gen.  17:359,  1965. 
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study  subjects 


Typhoid  fovor 


Pnoofflococcal 

Infections 

Tuberculous 

Infections 

Stophlococcol 

Infections 

H.  influenza  b 
Infections 
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Survtillfliic*  Study  of  Ploguo  la  Tkallaod 


Principal  invoitigators  t  Vichai  Songkaiuwan,  LTC,  MC,  RTA 

Manit  KanvalUo,  Fly.  Off.,  VC,  RTAF 
Kraioro  Nobnoon,  LT,  MSC,  RTA 
Varakorn  Suriyamongkol,  Ensign,  MSC,  RTN 


OBJECTIVE :  To  invostigato  iho  nxistonco  of  ploguo  in  rodonts  ond  dogs.  This  roprosonts  a  survoillonco 
study. 

BACKGROUND:  it  is  boliovod  that  bosidot  tho  Ropublic  of  Viatnom,  tho  infoction  oxists  in  sont  ports  of 
Burma  and  Cambodia  os  woll.  Whilo  thoro  still  or#  costs  of  ploguo  in  noighboring  ccuntrios,  nono  has 
boon  roportod  in  Thailand  during  tho  lost  30  yoors. 

DESCRIPTION:  Blood  somplos  wort  colloctod  from  troppod  rodonts  ond  dogs  from  semo  oroas  of 
Aronyaprodot.  A  homogglutinotion  (HA)  tost  was  porformod  on  thoso  soro  at  tho  SMRL  (Toblo  1). 

PROGRESS:  Only  ono  trip  has  boon  mado  to  oastorn  Thailand  to  doto.  A  smoll  numbtr  of  rodonts  waro 
trappod  and  a  numbor  of  dogs  waro  blad.  A  still  smoilor  numbor  of  floos  waro  colloctod  from  tho  16 
trappod  rodonts  In  oil.  All  floas  art  of  tho  spocios  Xenopsyl/o  cheopis  and  all  waro  colloctod  from 
R.  exulons.  Soma  moro  trips  will  bo  modo  In  tho  futuro. 


Toblo  1.  Rosult  of  HA  Tost  for  Ploguo,  Aranyopradot  (March  1975) 


Animat  Sara 

No.  of  Spocimons 

No.  Positivo 

Dog 

40 

0 

Rodont 

21 

0 
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Mycopi'asma  pneumoniae  Study 


Principal  invatligatort  i  Vichal  Sanokotuwan,  LTC,  MC,  RTA 

Krasara  Nobnaon,  LT,  MSC,  RTA 

OBJECTIVE :  To  study  th«  occurrane*  of  Mycoptasma  pneumoniae  infection  in  patients  suffering  from  lower 
respiratory  tract  infection. 

BACKGROUND.  Approximately  3  — 5«  of  apparently  healthy  Thai  subjects  studied  harbor  Mycoplasma 
pneumoniae  in  their  throat  (unpublished  data,  Thai  Ccmponent,  SMRL).  The  organism  might  Invade  the 
lower  respiratory  tract  leading  to  bronchitis  or  pneumonia  or  these  people  can  serve  as  carriers. 

DESCRIPTION :  Two  samples  of  blood  collected  at  a  10—14  day  interval  from  patients  with  bronchitis 
or  pneumonia  are  to  be  tested  for  evidence  of  the  infection  by  a  complement  fixation  (CF)  test. 

RESULT :  To  date  only  four  pairs  of  sera  from  cases  of  acute  bronchitis  and  three  pairs  of  sera  from 
coses  of  pneumonitis  were  obtained  from  the  outpatients  of  Pramongleutkioo  Hospital.  The  CF  test  is 
underway. 
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PARASITIC  DISEASES  OF  MAN  AND  ANIMALS 


Ecology  of  BoncrofHon  Fliorlosii 


Principal  Invoitigotorn 


Assistant  Invosilgotors: 


Chariot  1.  Bolioy,  CPT,  MSC 
Edward  B.  Doborstyn,  MAJ,  MC 
Oougiot  J.  Gould,  Ph.  0. 

Kol  Mongkolpanyo 
Amphon  Nanokorn 
Rampa  Rattanarithikul 
Suwottono  Vongprodist 


OBJECTIVE:  To  Invostigato  tho  ocology  of  boncroftian  filorlasis  In  rural  oroai  of  Songkhloburi  district, 

Kanchanaburi  Provinco.  Spocific  obioctivos  Inciudo  tho  following  < 

1.  To  Identify  tho  vector (t)  of  Wuchereria  bancroffi  by  A)  the  demonstration  of  flloriae  In 

wild  — cought  mosquitoet  ond  B)  by  feeding  loborotory  — reared  strains  of  potential  vector  species  on 

known  microfilaria —carriers. 

2.  To  determine  the  prevalence  of  human  infections  and  the  periodicity  of  microfilaremlo, 

applying  the  techniques  of  direct  chamber  counting  and  membrane  filtration  for  the  isolotlon  of  microfilariae. 

3.  To  collect  Information  on  the  distribution,  larval  habitats  and  bionomics  of  suspected  vector 
species  and  to  obtain  correlated  series  of  larvae,  pupoe  and  adults  of  these  mosquitoes  for  taxonomic 
studies. 


4.  To  evaluote  the  clinical  expression  of  human  Infections. 

DESCRIPTION :  In  1970  Horinosuta  and  associotes  (1)  described  on  endemic  focus  of  boncroftian  filorlasis 
in  rural  villages  located  near  the  headwaters  of  the  Kwal  River  in  the  Songkhloburi  district  of  Kanchanaburi 
Province.  Prevalence  rotes  of  infection  with  W.  bancroffi  up  to  30  per  cent  were  observed  in  seme 
villages,  and  many  cases  of  filarial  hydrocoele  were  reported.  Bancroflion  filorlasis  is  rarer  in  Thoilond 
than  the  type  caused  by  Brugia  malayi;  moreover,  in  this  area  it  differed  from  the  type  usually  seen  In 
Southeast  Asia  in  that  microfilaremia  was  nocturnolly  subperiodic,  with  peaks  near  2000  hours,  but  with 
microfilariae  present  in  significant  numbers  In  the  peripheral  blood  during  daylight  hours.  Infective  stage 
larvae  of  W.  bancrofti  were  found  In  wild  —  caught  mosquitoes  belonging  to  the  Aedes  (Finlaya)  niveus 
complex.  The  females  of  A.  inveus  and  possibly  20  other  closely  related  species  are  so  similar  that  they 
cannot  be  differentiated  with  certainty  at  the  present  time;  these  mosquitoes  are  among  the  most  common 
diurnal  man  —  biting  mosquitoes  In  the  forested  oreas  of  Southeast  Asia,  Horinosuta  el  al  also  reported 
finding  Aedes  (Finioyo)  harveyi.  Anopheles  maculatus.  Anopheles  minimus  and  Anopheles  vagus  Infected  with 
immature  filarial  larvae.  Subperiodic  W.  bancrofti  Infections  transmitted  by  Anopheles  minimus  flaviroslris 
and  species  of  the  Aedes  niveus  complex  have  also  been  reported  from  the  Philippines  by  Cabrera  and 
Rozeboom  (2)  and  Anopheles  leucosphyrus  was  identified  os  the  vector  of  W.  bancrofti  in  Sarawak  (3). 

The  detection  of  microfilaremia,  most  often  by  examination  of  thick  films  prepored  from  20  to  40  c.  mm. 
of  blood  obtained  from  the  fitij-sr,  has  been  commonly  relied  upon  to  determine  filorlasis  prevalence  rates. 
The  thick  film  technique  has  ;he  advantage  of  being  easy  to  use  in  the  field;  however,  in  recent  yeors  it 
has  been  shown  that  prevalencv  rates  and  the  apparent  age  distribution  of  microfilaremia,  based  upon 
this  survey  method,  have  been  imprecise  (4).  A  relotively  new  technique,  that  has  been  shown  to  be  as 
sensitive  os  the  thick  film  and  as  easy  to  perform  under  field  conditions,  Is  that  of  direct  counts  of 
mlcrofilarioe  in  specially  constructed  chambered  slides  (3).  Another  new  survey  procedure,  the  isolation  of 
microfllorioe  by  fiitrailon  of  blood  through  Mllllpore  (6)  or  Nucleopore  filters  (7),  has  yielded  higher 
positivity  rates,  in  areas  of  nocturnolly  periodic  Infections,  from  doytime  bloods  than  the  standard  thick 
blood  film  taken  at  night  during  microfilaremia  peaks  (8).  The  value  of  this  technique  in  identifying 
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mlerofilartmlfl  earrUrs  with  low  dontlty  Infoetlont  It  obvious.  Tboto  nowor  turvoy  tockolquos  sbould  provo 
voluoblo  in  clinical  procfico,  in  tho  ovoluofion  of  coniroi  ond  trooimont  scbomos  and  In  oHolning  o  bottor 
undorstonding  of  tho  moehonlsmt  of  filarial  transmUslon.  During  tho  provious  roporting  porlod  sovon 

yilJogos  locotod  In  somlforoitod  aroai  of  Sangkhloburl  district  woro  survoyod  for  microfilorcnla.  FIvo  of 

thoso  villagos  — Kupadu,  Lowa,  Nithao,  Nong  Podong  ond  Wong  Kolong  — woro  soloctod  os  sitos  for  furthor 
studios  bocauso  thoir  high  ffllerofllaroinia  rotos  and/or  accossibillty. 

PROGRESS:  Botwoon  July  and  Doeombor  1974,  6169  mosquttoos  woro  caught  in  1832  man-hours  of 
colloctions  from  human  hosts,  modo  during  both  daylight  and  ovoning  hours,  in  tho  fivo  study  sitos.  Eight 
gonera  of  mosquitoos,  comprising  86  spoclos,  woro  roprosontod  in  thoso  colloctions;  howovor  Aeo'es  oibopiclui, 
Armigeres  annulHarsis  and  mombors  of  tho  Aedes  niveus  comptox  together  formed  the  major  portion  of  those 
collected.  A  total  of  5141  mosquitoes  were  dissected,  and  45  mosquitoes,  belonging  to  six  species  (Aedes 
niVeus  species  "A",  Aedes  desmotes,  A.  med/opunefofus.  A.  gardneri  A.  imprimens  and  Armigeres  onno/itorsis), 
were  found  naturally  infected  with  filarial  larvae  (Table  1).  Identifications  of  tho  mature  larvae  are  not 
yet  complete,  but  some  ore  characteristic  of  W.  bancrofli  white  others  appear  to  be  species  of  Selaria, 
Diptelonema  and/or  Breinlia. 

Surveys  for  larval  mosquitoes  were  made  in  tho  fivo  study  sites  between  July  1974  and  March  1975. 

Larvae  of  82  species,  belonging  to  14  genera  of  mosquitoes,  were  collected  from  a  variety  of  habitats 

within  the  vicinity  of  the  five  villages.  Dense  thickets  of  bamboo  ore  present  around  Kupadu,  Lowa  and 
Nong  podong,  and  mosquitoes  which  breed  In  bamboo  nodes,  such  os  Aedes  (Stegomyio),  Aedes  (Finlaya) 
and  Armigeres  (Leicesferio) ,  were  especially  numerous  there.  This  accounts  for  the  abundance  of  adults  of 
A.  albopiclus,  Armigeres  annufitarsis  and  members  of  the  Aedes  niveus  complex  caught  in  biting  collections 
made  during  this  period  in  those  villages.  During  the  rainy  season  (July  —  November),  larvae  of  Anopheles 
balabacensis,  the  principal  malaria  vector  in  Thoiland,  were  present  in  ground  pools  in  oil  five  of  the 
villages.  The  domestic  mosquitoes,  Aedes  aegypti  and  Cuiex  quinquefosciotus,  were  not  present  in  the  more 
isolated  villages  of  Kupadu,  Lawa  and  Nong  Podong,  which.  Incidentally,  had  the  highest  mtcrofilaremia 
rates  of  the  five  study  sites.  On  the  other  hand,  loryoe  of  A.  aegypli  and  C.  quinquetasciolus  were  found 
breeding  on  the  premises  of  72«  and  24«,  respectively,  of  the  houses  in  Nithoe,  which  is  the  most  urbonized 
and  hod  the  lowest  microfilaremia  rate  of  the  five  villages. 

Colonized  strains  of  Aedes  aegypti,  A.  albopiclus,  A.  logoi,  Armigeres  annulilarsis,  and  Cuiex  quinquefascialus 
were  fed  upon  known  microfilaria  carriers  from  the  Sangkhlaburi  district  during  this  period.  Of  these  five 
species,  only  Aedes  togoi  and  Cuiex  quinquefascialus  developed  infections  with  W.  bancrofli  (Table  2). 

Between  August  1974  and  March  1975,  a  comparison  of  the  relative  sensitivity  of  the  20  c.  mm.  thick  film, 
20  c.  mm.  counting  chamber  and  the  1.0  ml.  membrane  filtration  techniques  for  detecting  microfilaremia 
was  made  in  the  villages  of  Kupadu  and  Nong  Podong.  Blood  specimens  were  obtained  from  117  individucis 
for  comparison  of  the  three  techniques;  the  results  are  shown  in  Table  3.  Microfilaremia  rates  by  age  and 
sex,  obtained  by  the  membrane  filtration  technique,  are  shown  in  Tables  4  and  5.  A  further  evaluation 
of  the  three  techniques  was  made  in  a  study  of  the  periodicity  of  microfilaremia  In  10  villagers  faund 
positive  during  the  earlier  survey.  Blood  was  token  at  two  hour  intervals  over  a  24  hour  period,  and  the 
microfilaremia  densities  at  each  interval,  as  measured  by  each  of  the  three  techniques,  are  given  in  Table 
6-8.  The  mean  values  of  microfilaremia  periodicity  determined  by  membrane  flltrotion  for  the  10  patients 
are  shown  in  Figure  1.  The  nocturnolly  subperlodic  character  of  the  Sangkhlaburi  stroin  of  W.  bancrofli 
is  obvious,  for  at  no  time  was  the  microfilaremia  level  less  than  20  per  cent  of  peak  count.  It  appears 
from  the  above  doto,  that  the  direct  chomber  count  is  at  least  as  sensitive  os  the  standard  thick  film, 
with  the  advantage  of  providing  an  Immediate  result  without  the  necessity  of  drying  and  staining  slides. 
The  disadvantage  is  the  need  for  microscopy  at  the  site  of  specimen  collection.  Membrane  filtration, 
although  venipuncture  is  required,  Is  still  convenient  enough  for  routine  field  use,  and  is  more  sensitive 
than  either  the  thick  film  or  the  counting  chamber.  The  value  of  this  technique  In  low  density  Infections 
is  illustrated  by  the  case  of  periodicity  patient  No.  10  (Tobie  8). 

Seventy  — five  individuals  In  the  village  of  Kupadu  submitted  to  full  physical  examlnatlans  during  fhe  course 
of  those  surveys.  Only  five  of  these  yielded  positive  findings  as  summarized  in  Table  6< 
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Tobit  2.  Mo>qvHo«t  Fwl  m  Wucbtrerio  bancrofti 
CaMi-SoagfcbkiburIf  1974 


SpocU* 

No. 

Fod 

No. 

Oittoclod 

No. 

Infociod 

Porcont 

InfocUd 

Aedes  aegypli 

271 

207 

0 

0-0 

Aedes  albopicfus 

62 

46 

0 

0.0 

Aedes  fogoi 

13S 

45 

23 

51.1 

Armigeres  annulitarsis 

27 

19 

0 

0.0 

Cu/ex  quinquefosciatus 

333 

104 

9 

4.9 

Tabu  3.  Ratulls  of  ComporUon  of  Throo  Tacbnlquas  for 
OaUctlnfl  Microfiloraflila— Kupodtf  and 
Nong  Podeng,  1974 


Taehniquo 

No.  PatUnts 

No.  Positlvn 

Pnrennt 

Positivo 

Thick  Film 
(2o  e.mn.  blood) 

117 

20 

17 

Counting  Chombor 
(20  c.mm.  blood) 

117 

22 

19 

Mambrono  filtration 
(1  ml.  blood) 

117 

31 

26 

TabI*  4.  RttulU  of  Exominations  for  Mlcroflloronlo  by 
Ago,  Using  Mombrono  Filtration  Tockniquo-Kupadu  ond  Nong  Padong,  1974 


Ago  Group 
(Yoars) 

Numbor 

Examinod 

Numbor 

Positivo 

Porcont 

Positivo 

0-3 

5 

2 

40 

4-6 

8 

0 

— 

7-10 

21 

2 

10 

11-15 

21 

4 

19 

16-20 

13 

3 

23 

21-30 

22 

7 

32 

31-40 

7 

2 

29 

41-50 

12 

5 

42 

50  + 

8 

7 

88 

Total 

117 

32 

27 

Tablo  5.  Rosulli  of  Examinations  for  Mlcrofilaromlo  by 
Sox,  Using  Mombrono  Filtration  Toehniquo-Kupodu  ond  Nong  Padong,  1974 


Sox 

Numbor 

Numbor 

Porcont 

Examinod 

Positivo 

Positivo 

Malo 

73 

17 

23 

Fomoto 

44 

15 

34 

Total 

117 

32 

27 

129 


Tabu  6.  Twaaty-fovr  Hoar  W.  banerofli  MUreflUrioo  Coaots  U  10  CorrUrt, 
by  Thick  Flla  Tocbilqaa 


Cota  No. 


Microfilorlao  couMt  ot  hour(/20  C.nn.  blood 


1200  1400  1600  I  1000  2000  I  2200  |  2400  0200  0400  0600  i  0800 


1 

3 

6 

3 

8 

1  5 

4 

9 

^7 

1 

1 

‘  ! 

1 

1 

1 

0 

2 

: 

9 

6 

29 

)  i  14  ' 

8 

13 

1 

3 

7 

’  1 

0 

0 

Table  7.  Twonty-four  Hour  W.  boncrolti  Microfllorloo  Counts  In  10  CorrUrt, 
Datarmlnod  by  Counting  Chamber  Technique 


Tabu  8.  Twanty-four  Hour  W.  bancrohi  Mlcroflloria*  Counts  in  iQ  CorrUrt, 
Dttnrminnd  by  Mombronn  Filtration  Tocbniquo 


Cast  No. 

Microfilariat  counts  ot  hburs/1  ml.  blood  | 

1200 

1400 

1600 

2200 

2400  { 

0200 

0600 

0800 

1000 

1 

109 

96 

194 

245 

334 

271 

433  ^ 

318 

270 

200 

128 

64 

2 

444 

924 

560 

1049 

966 

549 

521 

456 

290 

231 

19S 

496 

3 

371 

990 

1171 

1231 

601 

727 

621  1 

399 

601 

231 

198 

257 

4 

409 

685 

1560 

2282 

1789 

3124 

2653  ; 

2462 

2841 

2244 

928 

871 

5 

126 

44 

327 

394 

316 

294 

279 

283 

183 

295 

99 

109 

6 

132 

210 

157 

120 

197 

75 

107  ; 

85 

98 

57 

49 

142 

7 

861 

1824 

2508 

1686 

1231 

2102 

2093 

1917 

616 

769 

756 

1310 

8 

925 

1672 

3239 

2358 

3681 

2891 

2306 

2950 

877 

945 

273 

334 

9 

439 

564 

749 

1101 

1070 

1212 

675 

1 

1036 

473 

1033 

620 

294 

10 

8 

10 

22 

16 

23 

43 

15  ' 

1 

22 

2 

14 

13 

5 

Tablo  9,  8uffl(n<^(y  of  ClUUol  Findings  In  Kupodu 
Viliagnrs  Suggestivo  of  Fllorlasls 


Cast  No. 

Agt 

Stx 

Finding 

Microfilariat 

Prtstnt 

1 

52 

M 

Largt  hydrocotlt 

Yts 

53 

25 

M 

largt  inguinal  nodts. 

No 

no  othtr  oppartnt  coust 

55 

25 

M 

Largt  inguinal  nodts. 

No 

no  othtr  oppartnt  coust 

No 

58 

21 

M 

Thicktntd  spnrmotic  cord 

62 

52 

M 

Thicktntd  sptrroatic  cord 

Yts 

Thn  pathology  normally  assoeiatnd  with  Infoctions  of  W.  bancrofti  is  apparontly  at  a  vory  low  lovol  in 
this  particular  ondomic  aroa  ond  sooms  to  bo  llmitod  to  minor  gonitol  abnormalitios  in  malts.  No  costs  of 
titphantiasis  havt  boon  obstrvtd  in  tht  study  vlilogts. 
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INnOO  XV3d  iO  lN30b3d 


ivaluatloii  of  Exf>orlsostol  AatiiMtoriol 
Orugt  In  RiMiwt  Monkoyt  iofoctod  with  Plasmodium  cyoomo/gi 


Principol  Invostlgatori  i  David  E.  Davidsoa,  Jr.,  LTC,  VC 

Proyot  Toatlcharoonyoi,  OVM 

Atioeloto  Invostigators :  Charlts  L.  BolUy,  CPT,  MSC 

Douglas  J.  Gould,  Pb.D. 

Garrott  S.  Dill,  Jr.,  CPT,  VC 
Markpol  Tlngpolapong,  DVM 


OBJECTIVE :  To  ovoluat*  tha  tffaetivanass  of  salocUd  oxparlmantol  drugs  against  Plasmodium  cynomo/gi 
malaria  In  rhasus  monkoys.  Rasults  of  thoso  studios  In  subhuman  primolos  art  usod  In  tho  U.S.  Army 
antimolarial  drug  dovolopmont  program  to  guido  tho  dosign  of  furthor  animol  oxporlmonls  and  to  old 
in  tho  soloction  of  drugs  for  humon  trials. 

DESCRIPTION :  Thoso  aro  a  continuation  of  studios  inltlotod  in  1971,  and  roportod  with  dotaiis  of 
mathodology  In  tho  SEATO  Modicol  Rosoarch  Laboratory  Annual  Roports  for  1972—1974.  Thoso  studios 
includo  an  ovaluatlon  of  blood  schixontocldal  octlvity  of  condldoto  compounds  in  rhotus  monkoys  inoculotod 
Intravonously  with  5x10*  porasitlzod  orythrocytos  obtalnod  from  donor  monkoys  Infoctod  with  Plasmodium 
cynomolgi  strain  B.  Tost  drugs  aro  administorod  dally  by  stomach  tubo  for  sovan  days  boginning  four  days 
aftor  tho  parasito  Inoculation.  Supprossion  of  porasltomla  Is  Indicotivo  of  blood  schizonticidal  octlvity, 
and  monkoys  in  which  parositomia  falls  to  roappoar  for  ono  month  aftor  splonoctomy  at  30  days  aro 
considorod  curod.  Drug  toloronco  studios.  In  which  o  minimum  toloratod  doso  Is  ostabllshod  and  major 
toxic  offocts  choractorizod,  aro  also  eonductod  in  rhosus  monkoys. 

This  yoar  pilot  studios  to  ostoblish  o  rhosus  monkoy  tost  systom  to  ovoluoto  condldoto  compounds  for 
causal  prophylactic  or  rodicol  curativo  activity  hovo  boon  Inltlotod,  using  mothodology  pattornod  aftor 
that  dovolopod  in  othor  laborotorios.  Tochniquos  for  infoctlng  Anopheles  bolobacensis  with  Plasmodium 
cynomolgi  strain  B  and  for  roproducibly  Infoctlng  rhosus  monkoys  with  infoctivo  sporozoitos  oro  boing 
rofinad. 

RESULTS : 

Blood  Schizonticidal  Tests :  This  yoar  19  oxporimontal  antimalariol  drugs  woro  ovoluotod  for  blood 
schlzontlcidol  activity.  Minimum  curativo  dosos  aro  indicatod  in  Toblo  1.  A  numbor  of  tho  nowor 
8— afflinoquinolinos,  particularly  WR  182232  havo  grootor  activity  against  blood  schizonts  ond  oro  loss 
toxic  than  primoquino.  Two  novol  compounds,  WR  194965  and  WR  204165  havo  oxcollont  antimalariol 
activity.  A  study  porformod  with  a  formulatod  mixturo  of  sulfodlozino  ond  WR  158122  (a  2,4— diomlno- 
quinozollno)  suggosts  that  thoso  compounds  oro  synorgistic  in  combination.  Minimum  curativo  dosos  for 
tho  Individual  compononts  of  tho  mixturo  woro  100  ond  1.0  mg/kg  rospoctivoly. 

Tolerance  Tests :  Drug  toxicity  studios  woro  eonductod  with  six  compounds.  Rosulis  aro  summarized  in 
Table  2.  Hepatic  toxicity  has  boon  oncountorod  in  two  8— ominoqulnolinos  (WR  181023  and  WR  182232), 
and  In  two  bonzamidinos  (WR  4931  and  WR  199385). 

Sporozoite  Induced  Tests;  Tho  suitability  of  Anopheles  bolobacensis  for  moss  production  of  Infoctivo 
P.  cynomolgi  strain  6  sporozoitos  has  boon  ostabllshod.  In  a  sorios  of  preliminary  oxporimonts,  this 
mosquito  has  boon  demonstrated  to  bo  hardy  and  an  oggrossivo  foodor  on  rhosus  monkoys.  Engorgemont 
rates  hove  regularly  boon  above  85  sa,  and  90%  or  more  of  tho  engorged  mosquitoes  have  dovolopod 
moderate  to  hoovy  sporozoite  infections.  Bosolino  studios  with  primaquine  are  In  progress,  and  (ho 
testing  of  oxporimontal  compounds  In  prophylactic  and  radical  curativo  regimens  In  tho  sporozoito-Inducod 
system  will  bo  initiated  in  tha  coming  year. 
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SUMMARY  t  Six  antlmalorlal  compounds  hovo  boon  ovoluatad  for  toxicity  in  rhosut  monkoyt,  and  19  for 
blood  schixonlicldol  activity  against  P.  cynomoigi  stroin  6.  Sporozoita— inducod  tost  syttoas  art  baing 
davoloptd  to  permit  tha  ovoluotion  of  causal  prophylactic  and  radical  curative  activity  of  anttmolorial 
drugs  in  rhesus  monkeys. 


Table  1.  Summary  of  Blood  Schizonlicidal  Tests  in  Rhesus  Monkeys 


Type  of  Compound 

WRAIR  Drug  Number 

Minimum  Curative  Dose 
(mg/kg/day) 

4— Aminoquinoline 

1544 

10.0 

8— Amlnoquinoilne 

2975  (Primaquine) 

NC>  (31.6) 

6020 

NC>  (100.0) 

1810:!3  (lot  1) 

10.0 

181023  (lot  2} 

31.6 

182232 

3.16 

182234 

10.0 

4-  Oulnolinamethonol 

184806 

10.0 

9--Phenanthrone— 

methanol 

181018 

31.6 

4-Pytldinemethonol 

182231 

10.0 

Sulfonamide 

4629  (Suifalene) 

100.0 

4873 

NC‘  (100.0) 

Miscellaneous 

5473 

3.16 

5949  (Trimethoprim) 
25979  (Nitroguonil 

100.0 

Hydrochloride) 

31.6 

190830 

100.0 

194965 

3.16 

204165 

3.16 

Combination 

7557  1 

(Sulfadiazine)  <  10  :  1 
158122  1 

Study 

I.OrO.I 

^  Not  curotive.  The  compound  had  suppressive  activity,  but  did  not  cure  at  the  maximum  dose  tested. 
The  maximum  tested  dose  is  indicated  in  parentheses. 
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TobI*  2.  SuMcry  of  Drug  ToImmc*  StudiM  it  Kbtsvi  Metktyt 


Compound 

Numbtr 

Maximum  Toloralod  Dost 
(mg/ko/doy) 

Principlo  Toxic 

Effoct 

WR  4931 

<  3.16  (I.M.) 

LIv,.  Oomago 

WR  172435 

<316  (Oral) 

Emoils 

WR  181023 

<  10  (Oral) 

Llvor  Damago 

WR  182232 

<  31. 6  (Oral) 

Uvor  Domago 

WR  184806 

10  (Oral) 

Emoiis 

WR  199385 

<  3.16  (I.M.) 

Llvor  Damago 
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Rclatlonihip  B*tw««n  Erythrocytic  Adonotint  Trlphosplrato 
(ATP)  Lovil  and  Human  Molario 


Principal  invoitipotors ; 


Aisociata  invostipotors  i 


Kaichrinnoa  Pavonand,  M.D. 
Oouplot  R.  Stutz,  MAJ,  MSC 

Barnyan  Parmpanich,  R.N. 
Nipon  Chuanak 
Prosit  Sookto 


OBJECTIVE:  To  •sfablish  a  quoniltailvo  assay  of  ATP  in  human  arythrocytos  for  tk«  dotorminalion  of 

normal  orythrocytlc  ATP  lovols  In  a  Thai  populotion  and  to  dctormino  its  ralotionship  to  malaria  infacticn. 

BACKGROUND It  is  known  that  thor#  is  consldtrablo  variation  in  tho  Uvols  of  orythrocytlc  ATP  botwoon 
Individuols  In  a  population,  and  thot  this  lovot  it  constant  in  hoalthy  individuals  (),  2).  Comparativo 
studios  in  Amorican  Nogroot  ond  Caucasians  indicatod  tho  oxlstonco  of  difforont  moon  quontitios  of 
orythrocytlc  ATP  botwoon  thoso  two  groups.  Sinco  tho  gono  pool  of  tho  Amorican  Nogro  Is  dorivod  from 
an  African  Nogro  stock  oxpotod  to  molario  for  mony  gonoratlons,  tho  lowor  moon  lovols  of  ATP  in  this 
group  suggosts  soloctlon  protturo  cousod  by  molario.  Furlhor  studios  rovoalod  that  thoro  it  a  strong 
positivo  corrolatlon  botwoon  tho  orythrocytlc  lovoi  of  ATP  and  P.  falciparum  paroslttmlo  (3).  In  human 
os  woll  at  simian  Infoctlons,  high  ATP  lovols  woro  diroctiy  ossociotod  with  rolotivoly  high  poak  porasito 
counts  (4).  It  has  boon  suggostod  that  tho  protoctivo  mochonlsm  against  malorlo  infoctlon  may  rosult  from 
tho  following  t 


a.  Erythrocytic  ATP  lovols  of  tho  host  ploy  an  important  rolo  in  supporting  tho  initial  incrooto 
of  porosHomto.  With  tho  lowor  lovoi  of  ATP,  a  rotardation  of  tho  primory  Incrooto  in  parositomla  It 
soon,  rosulting  in  a  lots  sovoro  clinical  courto  of  infoction. 

b.  Tho  rolo  of  ATP  in  maintaining  motabolism  and  viability  of  living  colls  Indicatos  that 
orythrocytos  with  low  ATP  lovols  aro  lost  capoblo  of  maintaining  thoir  viability.  This  would  rosult  in  tho 
inability  of  tho  Intraorythrocytic  atoxuol  parositos  to  dovolop  complotoly,  and  tho  parasitizod  orythrocytos 
may  rupturo  promoturoly. 

Tho  purpoto  of  this  study  is  to  Invosilgato  orythrocytlc  ATP  lovols  In  Thai  populations  continuously  oxpotod 
to  malaria  Infoction,  and  to  comparo  thorn  with  populations  from  nonondomic  aroas. 

description  ;  A  tochniquo  for  quantitativo  assay  of  orythrocytlc  ATP  utilizing  a  firofly  lumlnosconco 
mothod  doscribod  by  Stanley  and  Williams  (5)  was  utilizod.  A  calibration  curve  of  ATP  was  obtained  by 
adding  an  aliquot  of  fresh  extract  of  desiccated  ftrofly  lanterns  to  various  known  concentrations  of  ATP 
In  phosphate  buffer  pH  7.4.  Tho  rosulting  light  pulses  woro  counted  in  tho  liquid  scintillation  spoctremotor. 

In  most  experiments,  heparinized  blood  was  used  for  tho  quantitativo  assay.  Immodlatoly  after  venipunc¬ 
ture,  tho  blood  was  procipitatod  with  trichloroacetic  acid  and  maintained  at  —  70*C  for  ossoy  of  ATP. 
It  was  found  that  delaying  precipitation  of  tho  blood  resulted  in  a  significant  decrease  In  ATP  lovols  (6). 
To  prevent  this  loss,  ACO  solution  at  pH  5  was  used  as  on  anticoagulant  (7)  when  Immodlato  processing 
of  blood  specimens  wos  not  possible.  One  milliliter  of  blood  was  added  to  EDTA,  mixed,  and  kept  ot 
40”C  (wot  ice)  for  cyanmothomoglobln  determination. 

Populations  from  Bangkok  and  Lumpoon  representing  a  nonondomic  group  woro  compared  with  an  endemic 
group  from  Chonburi  and  Prachinburi.  In  addition  to  thoso  two  groups,  another  group  of  newborn  infants 
from  Women’s  Hospital  in  Bangkok  was  Included  in  this  study  as  a  control. 
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RESULTS:  At  shown  In  Tobin  1  III*  noon  orythrocytlc  ATE  kvol  of  tho  nonondonic  group  wot  3.71 
mleromolot/arom  homoglobln,  ond  that  of  tho  ondomle  group  wot  3.47  micronoios/groni.  In  nowborn 
Infonts,  tho  ATP  lovot  wot  found  to  bo  highor  than  thot  of  adults.  This  finding  In  nowborn  Infants  ogrood 
with  that  roportod  by  Gross  ot  ol  (8 ),  although  tho  ottoy  nothods  ulllizod  worn  dlfforont.  With  tho 
firofly  lumlnosconco  tachniquo,  tho  rosults  worn  found  to  bo  slightly  highor  than  thoso  producod  by  tho 
hoxokinaso,  G-6— PD  tochniquo.  Thoro  was  no  slgnificont  variation  of  tho  moon  iovolt  of  orythrocytic 
ATP  In  oithor  group.  Birthplaeos  and  rosldontiol  aroat  worn  utod  for  comparison  in  this  study;  howovor, 
both  groups  sharod  a  common  gono  pool.  It  appoort  thot  tbo  quantitotivo  lovol  of  orythrocytic  ATP  it 
undor  gonotic  control  of  a  multlfaetoriol  typo  and  this  finding  It  moro  suggostivo  of  a  gonotic  control  than 
an  onvironmontol  control. 
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Table  1.  A  Comparison  of  Erythrocytic  ATP  Levels  in  Thai  Populations  Residing  in 
NonendemIc  and  Endemic  Malorial  Areos 


Subject  Population 

No. 

Micromole  ATP/gm  Hb 

Hb  gm/100  ml. 

Case 

Range 

Mean 

Range 

Mean 

Newborn 

Bangkok 

120 

3.2  -  7.3 

4.83 

11.2  -  18.5 

14.96  . 

Nonendemic  Areas 

Bangkok 

Lumpoon 

98 

84 

2.62  -  5.8 

2.66  -  5.0 

8.6  -  17.5 

7.6  17.3 

14.4 

13.7 

/ 

Endemic  Areas 

- 

* 

Chonburi 

Prachinburi 

29 
■  198 

2.19  -  4.3 

2.91  -  5.2 

1 

8.7  -  14.3 

6.6  -  17.3 

10.81 

13.64  ' 

Studlft  of  Now  Exporlmontol  tntormodloto  and  ^aratonlc  Hosts 
and  Modos  of  Transmission  of  Gnothotloma  spinigerum 

Principal  invostigafor  >  Profossor  Svosfi  Daongsvang,  Mod.  0. 

Associoto  Invostigotors  i  P.olsarl  Yingyourd,  B.Sc. 

Rapoo  Machimasotko.  B.Sc. 

Thlpchvta  Dkormosoratfcul,  B.Sc. 


OBJECTIVE:  To  ottompt  to  idontify  now  oxporimontai  host  animals  suscoptiblo  to  Gnalhosloma  spinigerum 
as  roporiod  in  tho  SEATO  Modical  Laborotory  Annual  Roport  April  1972  to  March  1973. 

BACKGROUND;  Some  spoclos  of  crustacoan,  namoly  frosh  wotor  crabs,  shrimps  and  prowns,  oro 

occasionally  oaton  raw  or  Insufficiontly  cookod  by  man.  Exporimontally  it  has  boon  shown  that  frosh 

wotor  crabs  (Faratelphusa  sexpunctatum  and  Potamon  smifhanus)  could  bo  infoctod  with  G.  spinigerum 
advancod  third  stogo  larvoo;  thoroforo,  thoy  may  bo  considored  as  o  potontlal  sourco  of  natural  infoctlon 
to  fflon  (1).  Aftor  oxporlmontolly  fooding  shrimps  and  prowns  { Macrobrochium  rosembergi  Do  Monn,  and 
M.  mirabile  Komp)  with  gnathostomo  larvao,  it  appoarod  that  ihoy  could  not  bo  infoctod;  howovor,  only  a 
few  shrimps  and  prawns  woro  utillzod  in  tho  study  ( 2^.  This  study  wos  oxpandod  to  includo  all  larval 

stagos  of  G.  spinigerum  and  largor  numbors  of  shrimps  and  prawns. 

DESCRIPTION:  in  addition  to  tho  prawns  obtainod  from  sourcos  appooring  in  tho  obovo  roport,  six  moro 
living  adult  prawns  (At.  rosembergi)  were  obtainod  from  a  rostauront  in  Pathum  Than!  noor  Bangkok. 
Thoso  prawns  woro  caught  from  tho  Choo  Phya  Rivor  a  fow  kilomotors  north  of  Bongkok.  Boforo  initlot- 
^ng  this  stady  tho  prownt  woro  molntalnod  In  froshi-wotor  aquoria  for  four  to  fivo  wooks  for  occllmotlon 


Tablo  1.  Rosults  of  Fooding  Gnathostomo  spinigerum  larvao  to  Frosh -wotor 

Shrimp  and  Prawn. 


Mothod 

of 

Fooding 

Rociplonts 

No.  larvao  Usod 

Shrimp 

Prawn 

Nowly 

Hatchod  or 
First  Stogo 

Fully 

Oovolopod 
in  Cyclops 

Advoncod 
Third— stogo 
from  Mico 

Romorks 

Natural 

100 

— 

20000 

— 

— 

Autopsios  nogativo 
aftor  1—35  days 

Natural 

100 

— 

— 

1000 

— 

Autopsios  nogativo 
after  1—81  days 

Artificial 

— 

3 

— 

250 

— 

Autopsios  nogativo 
aftor  31  and  57  days 

Natural 

— 

8 

— 

—  ' 

215 

Autopsios  nogativo 
aftor  4-42  days 

Artificial 

5 

— 

— 

48 

Autopsios  nogativo 
aftor  10-30  days 

Mono 


100 


12 


Control— autopsios 
nogativo 


to  tho  laboratory  onvironnont.  Fron  a  totoi  of  21  adult  prowar  ebtainod  from  tho  oxpariiMotal  form  of 
tho  Ooportfflont  of  Flthorioi  and  thoio  from  tbo  Fotbum  TbanI  rostouront,  12  wort  outopiiod  for  tbo 
prostnco  of  gnothoitomos.  Tho  romolnlng  16  wort  oxporlmontotly  fod  with  vorying  numbors  of  iorvoo  fully 
dovolopod  in  cyclops,  and  alto  odvancod  third— ttogo  iarvao  from  Infoctod  mico. 

Two  mothods  worn  usod  for  funding  gnathottomo  Iorvoo  to  prawns.  Natural  funding,  was  accompllshod  by 
protonting  tho  prawns  with  both  cyclops  and  mlncod  mouso  tissuo  containing  known  numbors  of  Infoctivo 
Iarvao.  Aftor  funding,  tho  prawns  worn  obtorvod  visually  ovory  ono  to  two  hours  until  oil  cyclops  and 
mouso  tissuo  worn  consumod.  This  utuolly  occurrod  in  lots  than  tlx  hours.  Artificial  funding  was  porformod 
by  uso  of  a  polyothylono  iubo  attachod  to  a  noodio  ond  a  1.0  ml  tyringo  containing  a  known  numbor 
of  Iarvao  In  a  fow  drops  of  froth  wator.  Tho  tubo  was  oosily  insortod  Into  tho  mouth  of  tho  prawns  and 
tho  Iarvao  worn  ln|ociod.  Autopslos  worn  porformod  from  4  to  57  days  aftor  funding. 

Shrimp  provod  to  bo  too  small  for  tuccostful  ortificiol  funding;  thoroforo,  only  natural  funding  was  usod. 

PROGRESS :  A  roview  of  tho  oxporimontal  funding  of  G.  spinigerum  Iorvoo  to  froth  wator  shrimps  and 
prawns  is  prosontod  in  Tablo  1. 

SUMMARY:  Froth  water  shrimps  and  prawns  (Macrobrachium  rosembergi.  Do  Mann)  worn  not  infoctod  by 
funding  on  Iarvao  of  G.  spinigerum.  Tho  ovidonco  does  not  Indicate  that  those  crustaceans  can  act  as 
intormodiato  or  parotonic  hosts  for  G.  spinigerum. 
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Chanethtrapy  of  GAothostoniiasIs 


Principal  Invostigoton  Profottor  Svotli  Dotnpivong,  Mod.  0. 

Assocloto  Invfstigalorti  Poltorl  Ylagyourd,  B.  Sc. 

Ropoo  Mockiinatolha,  B.  Sc. 

Thlpchuto  Dhormotaralliul.  B.  Sc. 


OBJECTIVE:  To  continue  to  toorch  for  chomlcols  with  chnmothorapoutlc  activity  ogolnit  odvancod  third - 
stage  larvae  of  Gnathostoma  spinigerum. 

BACKGROUND;  These  studies  are  a  continuation  of  the  work  reported  In  previous  years.  Many  antihelmln. 
thic  drugs  have  been  evaluated  for  possible  chemotherapeutic  activity  against  experimental  G.  spinigerum 
infections  of  mice  with  advanced  third  stage  or  migrating  larvae.  All  drugs  have  been  ineffective  so  far. 

DESCRIPTION;  Mice  of  the  ICR  stroln  were  infected  by  oral  administration  of  five  advanced  third— stage 
lorvoe  of  G.  spinigerum.  After  Infection  for  soma  days,  the  test  drug  or  combination  of  drugs  dissolved  ie 
distilled  water  was  administered  orally  or  porenterally  in  a  predetermined  regimen.  Infected  control  mice 
were  given  distilled  water  orally.  After  completion  of  the  treatment  regimen,  the  mice  were  sacrificed  at 
intervals  and  necropsied.  Porasites  were  counted  in  the  liver  and/or  body  muscles  and  the  results  recorded. 

The  drugs  tested  during  this  reporting  period  werei  Astiban  (sodium  antimony  dlmercapto  -  succinate), 
Lucanthone  (Miracil  D.  or  Nllodin)  (1- methyl -4—  dlethylamloo  —  ethylomlnothtoxanthone  hydrochloride), 
Hyconthone  (Etrenol)  an  active  metabolite  of  Lucanthone,  and  Iodine  in  Lugol’s  solution. 

PROGRESS:  Drug  screening  tests  on  mice  infected  with  G.  spinigerum  advanced  third  stoge  larvae  gave  the 
following  results. 

Astibant  This  drug  was  administersici  last  year  in  five  daily  oral  doses  of  640  mg/kg  or  with  a  single  oral 
dose  of  1920  mg/kg  to  gnothostome  —  infected  mice  without  effect.  This  year  on  oral  dose  of  1920  mg/kg 
dally  for  two  days  was  also  found  to  be  Ineffective  in  significantly  reducing  the  numbers  of  the  larvae  in 
treated  mice.  Therefore  the  drug  appears  to  have  no  therapeutic  effect  on  infected  mice  (Table  1). 

Luconthones  Gnathostome  — Infected  mice  were  treated  with  two  doses  of  150  mg/kg/day  for  five  day* 

(tan  doses).  The  results  are  shown  in  Toble  2.  This  drug  is  judged  to  have  no  therapeutic  value  in  the 

treatment  of  G.  spinigerum  Infection. 

Hyconthonei  This  drug  was  administered  orally  over  a  five  doy  course  using  doses  of  100,  200,  300,  and 

400  mg/kg.  The  results  are  shown  in  Table  3.  There  was  no  significant  reduction  in  the  number  of 

gnathostome  larvoe  in  the  treated  mice.  Therefore  Hyconthone  is  considered  to  have  no  therapeutic  effect 
on  the  infection. 

Lugol’s  solution:  The  prescription  of  the  solution  was  iodine,  two  grams;  Potassium  iodide,  four  groms;  and 
purified  distilled  woter,  100  ml.  An  in  vitro  experiment  of  various  dilutions  of  the  solution  (It  1000 
to  It  20,000  or  iodine  solution  equivalent  of  1  :500  to  1.-  10,000)  on  living  G.  spinigerum  advanced 
third  — stage  larvae  obtained  from  the  experimentoily  infected  mice  caused  the  death  of  the  larvae  in  ten 
minutes  to  four  days  compared  with  the  control  in  distilled  woter  where  the  larvae  lived  for  eight  days. 

The  screening  tests  on  Infected  mice  (overage  body  weight  of  25  groms  per  mouse)  were  done  by  oral 
administrotion  of  various  doses  of  the  solution  containing  iodine  40,  200,  and  400  mg/kg  (or  iodine  solu¬ 
tions  in  mice  of  1:625,  1:125,  1  :60)  twice  doily  for  five  days.  The  results  showed  no  theropeutic  volue 
on  the  infection  (Table  4),  and  all  five  infected  mice  who  received  400  mg/kg  died  of  toxicity  about  six 
hours  after  the  administration  of  the  lost  dose. 
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Th*  dru9  was  olio  flvon  by  svbeutoiiooui  loiocHoo  of  Ufol’i  lolotloo  utiog  o  doio  of  20  oig.  iodloo/bg 
body  wolght  of  tho  Infoctod  mouio  or  oquivoloot  to  oboot  1  ri  2S0  lolutlon  of  lodloo  lo  tbo  ■eoto  body. 
Tho  roiuit  It  skowii  in  Toblo  S.  This  doto  of  tbo  drug  by  ivbcutonoovi  odmloittration  it  fvdgod  Inofftclivo. 

SUMMARY:  Oral  odmlnlitraffon  of  Aitlbon,  Lucontbono,  Hyconthono  ond  iodino  in  lugol't  toivilon  ond 
tubcuionoout  Injoctlon  of  iodino  in  Lugol’t  tolution  worn  inoffoctivo  in  tbo  cbonotboropy  of  Gnof/iottoma 
spinigerum  in  oxporimontoliy  infoctod  mico.  Furtbor  invottigotlon  on  iodino  in  Lugol't  tolution  givon  by 
lubcutonooui  Injoctlon  It  In  progroti  and  tbo  combinod  tboropy  with  Astibon  ond  Ambiltor  hot  shown  o 
modott  chofflothoropoutic  offoct  and  will  bo  Invottigotod  furtbor  (1). 

REFERENCES 

1.  Doongsvong,  S. ,  YIngyourd,  P. ,  Mochimotatba,  R. ,  and  Dkarmatarathul,  T,  i  SEATO  ModIcal  Rotoorcb 
Laboratory  Annuol  Roport  Morch  1974. 


Toblo  1.  Troatmont  of  Gnaihostoma  spinigerum  infoctod  Mico 
with  Astibon  Oral  Administration 


Astibon 

No.  of  Infoctod 

Tbird-stago 

TImo  of 

Drug  Doto 
(mg/lcg/day) 

Mico  Trootod 

Larvoo  Found 

Nocropty 

(Days)* 

1920** 

30 

90 

20 

Control 

30 

93 

19 

*  Ooyt  aftor  administration  of  lost  drug  doto 
For  two  days 


Tablo  2.  Troatmont  of  Gnalhasloma  spinigerum  infoctod  Mico 
with  Luconthono  Oral  Administration* 


Luconthono 

Drug  Doto 
(mg/kg/day) 

No.  of  Infoctod 

Mico  Trootod 

Third— ttogo 
Larvoo  Found 

TImo  of 
Nocropty 
(Doyt)** 

150 

10 

31 

24 

Control 

5 

16 

24 

*  Two  dotos  por 

day  for  fivo  days 

**  Days  aftor  administration  of  lost  drug  doto 
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Tabu  3.  Traolmaiit  of  Gnalhostoma  spinigerum  InUctad  Mica 
witii  Hycontbon#  Oroi  Adainittrollon* 


Hycontbona 

Drug  Dosa 
(mg/kg/day) 

No.  of  Infactad 

Mica  Traotad 

Third— itoga 
Lorvoa  Found 

Tina  of 
Nocroipy 
lOoyi)- 

too 

15 

45 

4-27 

Control 

15 

46 

14-28 

200 

13 

42 

10-27 

Control 

15 

46 

14-28 

300 

15 

45 

4-40 

Control 

15 

44 

33-40 

400 

14 

40 

1-40 

Control 

15 

44 

33-40 

*  Ona  dost  par  day  for  fiva  days 
**  Days  aftar  last  doia  of  drug 


Toblo  4.  Trootmant  of  Gnathosioma  spinigerum  Infactad  Mica  by  Oral  Admlnfslration 

of  lodina  In  Lugol's  Sulutton* 


lodina 

Drug  Dosa 
(mg/kg/day) 

No.  of  infactad 

Mica  Traotad 

Third-staga 
Lorvoa  Found 

Tima  of 

Nocropsy 

(Days)** 

40 

5 

19 

7 

Control 

5 

20 

3-7 

200 

5 

16 

17 

Control 

5 

17 

17 

400 

5 

17 

All  mica  dud 
six  hrs.  aftar 
last  dosa 

*  Two  dosot  par  day  for  flvo  days 
**  Days  aftar  last  dosa  of  drug 


Tabu  5.  Traatmant  of  Gnatbosloma  spinigerum  Infactad  Mica 
by  Subcutanaous  Injactlon  in  lodina  In  Lugol' s  Solution* 


lodina 

No.  of  Infactad 

Third— stoga 

Tima  of 

Drug  Dosa 
(mg/kg/day) 

Mica  Traotad 

Lorvoa  Found 

Nocropsy 

(Doys)** 

20 

10 

30 

17 

Control 

5 

16 

17 

*  Ona  dosa  doily  for  flvo  doys 

**  Days  oftar  tha  last  dosa 
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TmopImsIc  lyapMMHi* 


Principal  Invattipolort  Vlchai  Saafiiocttwan,  ITC,  MC,  RTA 

Kraiara  Nabnoan,  LT,  MSC,  RTA 


OBJECTIVE :  To  study  tb*  Incldonco  of  lexoptosaic  iyaphadonitfs  in  potlonts  with  ocuto  or  chronic 
postorior  corvicol  lymphodonopothy. 

BACKGROUND  t  A  human  coin  of  conaonitol  or  ocquirod  toxoplosaosls  hoi  not  boon  reportod  In  Thai* 
lond.  Toxopiotmic  lymphodonitii  Is  sold  to  bo  tho  aost  coaaon  aonifostotlon  of  tho  infoction  in  aon. 

DESCRIPTION :  Potionts  with  onlorgoaont  of  postorior  corvicol  lyaph  nodos,  ottondlng  Proaonghutkloo 
Hospital  In  tho  outpatient  doportaont  worn  plckod  for  tho  study.  Thoir  sora  woro  colloctod  for  a 
homagglutlnotlon  tost.  Any  potiont  whoso  blood  was  found  to  eootoin  tho  antibody  would  bo  oskod  to 
cooporato  in  having  a  lymph  nodo  biopsy  dono  and  on  isolation  ottoapt  modo. 

PROGRESS:  Toxoplasma  antibody  at  tho  titor  I  <640  was  found  in  only  ono  of  32  soro  colloctod  during 
Novombor  1974-March  1975.  An  attompt  has  boon  modo  to  got  in  touch  with  tho  potiont,  a  rosidont  of 
Korat. 


MISCELLANEOUS 


A«  CfIXMtk  of  TfopUtl  Cmk*  FoMylopMk  In 

Priacipal  invasUpotori  i  Oovid  E.  Oavldsoa,  Jr..  LTC,  VC 

Garralt  S.  Dili,  Jr..  CPT.  VC 
Morkpol  Tiagpoiopong.  DVM 
Sucliai  Pranobutra.  OVM,  COL.  RTAi 
Proloag  Ld-or  Nguaa,  OVM.  LTC.  RTA> 

Astociata  lavasligators  t  Miodrog  RUtic.  Ph.O.^ 

Edward  H.  SUvansoa.  LTC,  VC^ 

OBJECTIVE  t  To  study  iha  apizootology  of  Tropical  Coalna  Pancytopaalo  lo  a  populotioa  of  military 
worklag  dogs,  and  to  ovolwota  tha  afficocy  of  cvrrantly  racommaadad  prophylactic  oad  tbaropautic 
moosuros  In  o  natural  outbrook. 

BACKGROUND :  Tropieol  Conino  Poncytoponio  (TCP)  is  o  tick— tronsmittad  infactious  disaosa  of  dogs  cousad 
by  tha  rickattsia— lika  orgonism  Ehrlichia  cam's.  Infactad  dogs  may  ba  almost  asymptomatic,  or  thay  may 
dayalop  o  fraquantly  fatol  syndroma  charoctarizad  by  favar,  onamla.  laukopanio,  thrombocytopanio.  and 
hamorrhoga.  Tha  fatal  syndroma  has  baan  obsarvad  most  fraquantly  in  Garmon  Shaphards.  Outbraaks  of 
TCP  hova  oecurrad  in  many  tropical  and  sub-tropicol  countrlas,  but  until  now  tha  disaosa  has  not  baan 
racognizad  in  Thoilond.  Tha  prasant  raport  dascribas  on  aptzootic  of  TCP  among  military  working  dogs  at 
tha  War  Dog  Training  Cantor,  Pakchong.  Korat  Provinca,  Thoilond,  185  km  northaost  of  Bangkok. 

DESCRIPTION :  Tha  Wor  Dog  Training  Cantar  Is  o  modarn  facility  asiabllshad  by  tha  Thoi  Armad  Forcas 
to  broad,  troin,  ond  issua  working  dogs  to  oil  military  sarvlcas.  Tha  population  of  dogs  ot  tha  Cantar 
ovarogad  obout  175  during  tha  pariod  of  tha  study.  Tha  Cantar  also  supports  on  additional  125—150 
dogs  ot  ramota  stations.  Tha  composition  of  tha  dog  populotion  at  tha  Cantar  Is  constontly  changing  as 
dogs  ora  Issuad  to  and  raturn  from  ramota  stations.  Most  working  dogs  raturn  to  tha  Cantar  onnuolly  for 
ratrolning;  dogs  also  raturn  for  traatmant  of  sarious  disaosa  problams.  sinca  vatarinory  cara  is  not 
ganarolly  availobla  axcapt  at  tha  Cantar.  Dogs  at  tha  Cantor  ara  mointalnad  In  individual  pans  In  sovarol 
groups  of  scraanad  or  unscraanad  buildings  which  ara  saparotad  by  dlstancas  as  graot  as  savaral  hundrad 
motors.  Thasa  groups  of  buildings  ara  dasignatad  os  tha  brooding  araa,  tha  young  adult  arao,  tha  training 
araa,  tha  working  dog  oraa,  and  tha  hospital  oraa.  Thara  is  limltad  diract  dally  contact  batwaan  groups, 
although  dogs  ara  parlodicoily  movad  from  ona  functional  araa  to  onothar  os  noads  of  training  ond 
utilization  dictata.  Contact  is  also  possibia  in  Iha  hospital  araa  which  sarvlcas  dogs  from  all  araas  and 
from  outsida  tha  Cantar.  In  addition,  Indiract  contact  is  possibia  in  common  axarcisa,  training  and  working 
oraas.  Tha  common  brown  dog  tick  iRhipicephalus  sanguineus)  has  baan  collactad  from  dogs  and  kannals 
in  oil  oraas.  No  othar  spaclos  of  tick  has  boon  found. 

TCP  was  first  suspactad  In  March,  1974,  among  a  group  of  savan  Garmon  Shaphards  working  at  a  military 
basa  in  Lopburi,  133  km  north  of  Bangkok.  Within  o  two  month  pariod,  thraa  of  thasa  dogs  diad  after 
apisodas  of  apistaxis.  Tha  four  surviving  dogs,  which  wara  in  poor  condition,  wara  transportad  to  Pakchong 
and  placad  in  iha  hospital  for  obsarvation  and  traotmant.  It  is  baliavad  that  thasa  dogs  may  hava 
initlatad  tha  apizootic  at  Pakchong,  although  a  ratrospactiva  analysis  of  clinical  racords  suggasts  an 
incraasa  In  tha  pravalanca  of  fabrila  apisodas  among  dogs  ot  Pakchong  as  aarly  as  January,  1974.  No 
dogs  wara  importad  to  tha  Cantar  from  outsida  Thoilond  during  this  tima  nor  during  tha  yaar  prior  to  tha 
racognition  of  TCP  at  Pakchong. 

1  Wor  Dog  Training  Cantar,  Pakchong,  Thailand. 

2  Coilogo  of  Vatarinory  Madicina,  Univarslty  of  Illinois  at  Champaign-Urliana. 

3  Division  of  Votorinary  Madicina,  Waltor  Road  Army  Instituta  of  Rosairch,  Washington,  D.C. 
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Th«  prograst  of  tht  tpizoolic  of  TCP  has  bton  foliowod  by  clinical,  potkolooicol,  and  loboratory  studios. 
A  clinical  rocord  is  malntainod  on  oock  dog,  which  contains  on  indication  of  clinical  synptonis  obsorvod 
and  trootffionts  adnilnistorod  whonovor  a  dog  Is  brought  to  tho  hospital.  Comploto  physical  axanlnotions 
art  porformod  ot  rogular  intorvols,  including  survnlllonco  and  trnotmont  for  hoartworm  ond  intostinal 
porasitos.  All  dogs  art  rogulorly  voccinatod  for  conlno  dlsfompor,  canino  hopotitis,  loptospirosis,  and 
robins. 

A  program  to  control  tho  opizootic  was  dovolopod  bosod  upon  tho  oxporiancos  in  Viotnom  (1,  2)  and 
upon  laboratory  studios  conductod  ot  tho  Woltor  Rood  Army  Instituto  of  Rosoorch  in  subsoquont  yoors 
(3,  4).  Sorologic  Idontificotlon  of  Infoctod  dogs  was  tho  cornorstono  of  tho  control  offort  (5).  Tho  basic 
olomonts  of  tho  control  program  waro  as  follows.- 

1.  Idontificotlon  of  Infoctod  dogs  by  sorologic  tasting,  cllnicol  signs,  and  loboratory  studios. 

2.  Trootmont  of  infoctod  or  suspoct  dogs  with  totrocyelino  hydrochlorido  orolly  30  mg/lb/doy 
for  14  days.  Supportivo  thorapy  was  utilizod  os  opproprioto  in  sovoro  clinical  casos. 

3.  Provortion  of  infoction  or  ro— infoction  by  continuous  daily  oral  odmlnistrotion  of  opproxi- 
motoly  3  mg/lb/day  of  totracyclino  hydrochlorido.  (A  singlo  250  mg  copsulo  wos  oponod,  and  tho  powdor 
lightly  mixod  with  tho  pro— woighad  food  in  oach  dog  fooding  pan). 

4.  Elimination  of  ticks  by  rogular  spraying  of  konnols  and  dipping  of  dogs  with  insocticido. 

5.  Isolation  and  trootmont  of  nowly  Introducod  dogs. 

Tho  laboratory  procoduros  utilizod  to  idontify  TCP— infoctod  dogs  for  trootmont  Includod  sorology, 
hamotocrlt,  total  and  difforontlol  loukocyto  counts,  and  sorum  protoln  oloctrophorosis.  Tho  sorologicat 
mothod  utilizod  was  tho  indiroct  Immunofluoroscont  tost  (5).  At  oach  blooding  10  ml  of  vonous  blood 
was  colloctod.  Two  to  throo  millilitors  woro  placod  in  tubas  with  EDTA  for  hamotologic  studios;  tho 
romaindor  was  ollowod  to  clot  and  sorum  colloctod  for  sorology  and  sorum  protoin  dotorminatlons.  For 
sorologic  scrooning,  a  1 ;  10  serum  dilution  was  usod,  and  rosults  woro  roportod  as  "positlvo"  or 
"nogotlvo". 

Blood  samplos  woro  colloctod  from  all  dogs  at  Pakchong  (oxcopt  puppios  loss  than  six  months  of  ago)  at 
throo  month  intorvols.  During  tho  inforvals  botwoon  quartorly  bioodings  somo  additional  dogs  woro  blod, 
Including  now  arrivals  missod  at  tho  provious  blooding.  On  occasion,  soro  woro  colloctod  at  othor  military 
bosos,  but  tho  blooding  of  dogs  at  romoto  stations  could  not  bo  comprohonsivo.  Quortorly  bioodings  woro 
porformod  on  4  Juno,  4  Septombor  and  IB  Docombor,  1974,  and  on  4  March  1975.  In  addition,  all  dogs 
at  Pakchong  woro  blod  on  25  July  1974,  just  boforo  initiotion  of  tho  totracyclino  trootmont  program. 
A  total  of  316  dogs  woro  studiod  botwoon  Juno  1974  and  March  1975.  This  includod  267  Gorman 
Shophords,  10  Doborman  Pinschors,  9  Labrador  Rotriovors  and  10  Labrador— Shophord  cross- broods. 

individual  dogs  woro  givon  a  comploto  14  day  thorapoutic  courso  of  totracyclino  for  any  of  tho  following 
roasonst 

1.  Suspicious  clinical  signs 

a)  Unoxplainod  fovor 

b)  Anomia  (homatocrit  loss  than  39) 

c)  Loukoponia  (WBC  loss  than  6000) 

d)  Blooding  (opistaxis,  homaturla) 

o)  High  sorum  gamma  globulin  (>  2.5  gmj($) 

2.  Sorologically  positivo  for  TCP 

3.  Known  or  suspoctod  oxposuro  to  TCP 

4.  Admittod  to  tho  Cantor  with  unknown  prior  history 
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In  addition,  on  26  July,  oil  dog*  at  tbo  Contnr  oldor  than  tlx  months  of  ogn  (172  dogs)  woro  ptocnd  on 
o  14  day  thnrapautic  coursn  of  totrocyclino.  This  was  dona  with  thn  knowUdgo  that  49  por  coot  of  tho 
dogs  hod  boon  sorologicolly  positivo  on  4  Juno,  and  with  tho  suspicion  thon  numorous  additional  dogs  worn 
Incubating  tho  disoaso  (31  dogs  dovolopod  favors  botwoon  4  Juno  and  25  July).  At  tho  complotion  of 
trootmont,  all  dogs  woro  continuad  on  prophylactic  lovols  of  totrocyclino  daily  until  9  Soptombor.  Aftor 
a  60  day  intorruption,  totrocyclino  prophylaxis  was  ogain  reinstitutcd  on  9  Novombor,  and  has  boon 
maintainod  until  iho  prosont  timo.  If  at  any  timo  a  proviousiy  troatod  dog  convartad  sorologicolly,  or 
showod  any  of  iho  suspicious  clinical  signs  listod  obovo,  it  was  ro-treoted  with  totrocyclino  Ihercpouticolly. 

PROGRESS :  Tho  oxistonco  of  TCP  in  Thailand  has  boon  demonsfratod  conclusivoly  for  tho  first  timo.  Tho 
ovidonco  for  tho  disoaso  includos  tho  obsorvation  of  choroctorlstlc  clinical,  hamotological  and  pathological 
signs  among  a  group  of  Thai  Military  Working  Dogs,  and  tho  confirmation  of  tho  disoaso  serologically  and 
by  diroct  observation  of  morulao  of  Ehrlichia  canis  in  tissue  macrophages. 

In  April  1974,  Krisda,  a  ono  year  old,  malo  Gorman  Shepherd,  was  transported  from  Pakchong  to  SEATO 
Laboratory  for  observation  and  diagnostic  studies.  This  dog  had  a  history  of  recurrent  fovor  (102°F  — 
104°F),  inappetenco,  and  progressive  weight  loss.  On  admission,  the  hematocrit  wes  35;  leukocyte  count 
5100  por  emm;  focal  specimen  nogativo  for  ova  and  parasites.  The  serum  was  serologically  positivo  for 
TCP.  During  a  month-long  period  of  observation,  rectal  temperature  was  consistently  elevated  (103°F  — 
105.8°F),  the  appetite  was  poor,  and  tho  dog  became  progressively  more  debilitoted,  lost  weight,  and 
developed  pressure  ulcers  of  tho  skin  of  tho  abdomen  and  over  bony  prominences.  The  hematocrit  fell  to 
17;  leukocyte  counts  ranged  from  6,600  to  30,000  per  cmm.  No  chomotheropy  wos  given.  Tho  dog  was 
ultimotoly  euthanized.  At  necropsy  a  moderate,  multifocal  bronchopneumonia  was  observed.  Multifocal 
plasma  cell  infiltration  was  prominent  in  lymph  nodes,  in  portal  areas  and  around  central  veins  of  tho 
liver,  and  interstitlally  in  tho  kidneys.  Lymphocytic  and  plasmacytic  vasculitis,  occasionally  with  minimal 
porlvasculor  hemorrhage,  was  observed  in  tho  brain.  Typical  Inclusions  or  "morulae”  of  Ehrlichia  canis 
woro  observed  in  macrophages  In  glomsa-stained  impression  smeors  obtained  frem  cut  surfaces  of  lung  at 
necropsy  (4). 

Between  early  April  and  25  July,  many  dogs  exhibited  clinical  or  hemaiologicol  abnormalities  suggesting 
TCP.  Tho  number  of  dogs  treated  with  tetracycline  because  of  fever,  anemia  or  opistaxis  during  these 
months  is  indicated  in  Table  1.  During  this  period  of  rapid  disease  transmission,  47  dogs  were  treated 
with  totrocyclino  on  tho  basis  of  clinical  signs  without  knowledge  of  their  serological  status  (results  of  4 
June  serology  were  not  known  until  after  25  July).  Only  two  of  these  dogs  were  later  found  to  be 
Serologically  negative,  and  thus  97«  of  those  treatments  were  appropriate.  On  the  other  hand,  of  the  86 
dogs  serologically  positivo  on  4  June,  only  45  (52%)  were  selected  for  treatment  on  the  basis  of  clinical 
signs  or  hematology. 

After  the  mass  treatment  of  dogs  on  25  July,  a  dramatic  improvsment  in  tho  general  condition  of  dogs 
was  noted.  Thin  dogs  gained  weight,  work  performance  improved,  breeding  performance  improved,  and 
the  number  of  dogs  hospitalized  was  reduced.  We  continued  to  initiate  tetracycline  therapy  in  dogs 
developing  fever,  anemia  or  opistaxis,  as  indicoted  in  Table  2.  Thirty  — eight  dogs  were  treated  for 
symptoms  between  26  July  1974  and  31  March  1975.  Nineteen  of  these  courses  of  treatment  (68%)  ware 
apparently  inappropriate,  since  they  were  administered  to  dogs  which  ware  serologically  nogativo  both 
before  and  after  treatment. 

Compared  to  the  experience  in  Vietnam,  the  severity  of  tho  clinical  disease  at  Pakchong  was  mild. 
Between  April  1974  and  March  1975,  only  19  dogs  died  at  Pakchong.  Six  of  these  deaths  ware  from 
causes  other  thon  TCP  (accident,  heartworm— 2,  drug  toxicity,  cystic  cdlculi,  heat  exhoustlon).  Three  dogs 
died  of  unknown  causes.  In  ten  dogs  the  history,  clinical  findings,  laboratory  studies,  and  gross  necropsy 
findings  suggested  that  TCP  wos  the  primary  or  contributing  cause  of  dofth.  Histopathologic  confirmation 
of  TCP  was  possible  in  only  two  cases.  Only  two  of  the  TCP  dgaths  occurred  after  26  July.  Both  of 
these  dogs  were  returned  to  Pakchong  from  remote  sites  In  moribund  condition. 

149 


Tttracyclln*  tbtrapy  had  btan  Initltultd  In  only  on*  of  th«  ton  dogi  which  diad  of  TCP.  In  this  casa, 
tha  dog  wos  axhibltlng  aplstoxls,  tha  hamolocrlt  wos  14,  ond  tha  dog  dlad  thraa  days  oftar  Initiotion  of 
tharopy.  In  oil  oihar  savara  cosas  tatrocycllna  tharopy  cousad  ramission  of  symptoms.  Nina  dogs  with 
aplstoxis  and  13  dogs  with  hamotocrits  cf  IS— 2S  hova  baan  succassfuily  Iraatad. 

Savara  symptoms  of  TCP  wara  obsarvad  only  In  Garmon  Shaphards,  although  7  of  9  Lobrcdors,  5  of  10 
Dobarmans,  and  1  of  10  Shophard  —  Labrador  cross  — braads  wara  sarologlcolly  positiva.  Two  of  tha 
sarologically  posHIva  Labradors  had  fabrila  apisodas,  and  two  had  low  hamotocrits  (28  and  31);  thay 
wara  otharwisa  asymptomatic.  Thraa  Dobarmans  wara  fabrila,  but  axhibitad  no  abnormal  hamotologic  signs 
prior  to  traotmant.  Tha  Shaphard-Labrador  cross-braad  dog  was  asymptomatic. 

Tha  rasults  of  sarologic  studies  are.  presented  in  Table  3.  Tha  progress  of  tha  epizootic  con  be  followed 
both  before  tha  Institution  of  control  maasuras  on  26  July,  and  during  tha  period  of  control. 

Initially,  on  4  June;  86  serologically  positiva  dogs  (49%  of  those  of  tha  Canter  at  that  time)  wara  idanti- 
fiad.  By  25  July,  six  weeks  later,  30  additional  dogs  hod  converted  to  positiva  (33«  of  the  90  suscep¬ 
tible),  and  17  more  dogs  entering  the  Center  from  ramcta  sites  ware  Identified  as  positive.  After  tha 
dogs  wara  placed  on  tetracycline  therapy  and  prophyloxls,  the  rata  at  which  dogs  converted  to  positive 
markedly  decreased.  Between  July  and  October,  only  13  converted,  and  it  Is  likely  that  tha  infections 
producing  these  conversions  were  mainly  acquired  before  25  July.  Experimentally  Infected  dogs  do  not 
develop  detectable  titers  for  11-28  days  (5).  Tha  thraa  dogs  converting  after  October  spent  a  portion 
of  their  time  away  from  Pakchong,  and  were  not  maintained  on  tetracycline  prophylaxis. 

All  known  serologically  positive  dogs  have  baan  treated  with  tetracycline,  and  many  are  now  bacoming 
sarologically  negative.  Tha  large  number  of  dogs  converting  to  nagotiva  between  December  1974  and 
March  1975  largely  reflect  tha  treatment  given  in  June  and  July.  Of  the  69  dogs  remaining  sarologlcolly 
positive,  only  16  were  bled  at  the  Canter  in  March  1975.  Tha  remaining  53  dogs  wara  at  ramota 
stations,  and  although  thay  wara  sarologically  positiva  at  their  last  bleeding,  currant  serology  It  not 
available  on  the  maioriiy  of  them. 

Curiously,  tha  prevalence  of  serologically  positive  dogs  entering  tha  Canter  from  remote  sites  is  decreasing, 
although  tetracycline  has  not  baan  administered  prophylactlcolly  except  at  Pakchong.  Apporantly  the 
elimination  of  Infected  dogs  at  Pakchong,  and  Improved  tick  control  at  remote  sites  are  hoving  a  beneficial 
effect. 

Serum  protein  electrophoresis  has  bean  invastigatad  as  a  diagnostic  procedure  to  supplement  serologic  ond 
hematologic  findings.  An  elevation  of  serum  globulins,  porticularly  beta  and  gamma  globulins,  has  been 
observed  in  experimentally  Infected  dogs  (Huxsoll,  personal  communication). 

Some,  but  not  all,  infected  dogs  at  Pokchong  have  exhibited  increased  gamma  globulins.  In  most  cases 
this  was  also  reflected  In  a  reduced  A/G  ratio.  Comparison  of  the  mean  values  for  serologically  positive 
and  serologicolly  negative  dogs  revealed  no  significant  differences;  however,  individual  dogs  among  the 
infected  groups  did  have  gamma  globulin  values  which  differed  significantly  from  volues  observed  in 
serologically  negative  dogs.  Among  serologically  positive  dogs  prior  to  treatment,  30  of  85  (35;i;)  had 
significantly  elevated  gomma  globulins  on  4  June,  and  13  of  38  (34i«)  had  elevations  on  25  July. 
Abnormal  gamma  globulin  levels  returned  to  normol  after  drug  treatment  more  rapidly  than  the  dogs 
conv«irted  to  negative  serologically.  By  25  July,  only  6  of  24  treated  dogs  {25  x)  had  elevated  gamma 
globulins,  ond  by  4  September  only  4  of  80  (5^)  still  had  obnormal  values. 

The  ability  to  identify  infected  dogs  serologically  has  been  indispensible  to  the  control  effort.  The 
treatment  of  dogs  using  clinical  or  hematologic  criteria  hos  proven  unsatisfactory.  Many  dogs  hove  been 
treated  unnecessarily  using  symptomotic  criteria,  and,  more  importantly,  many  asymptomatic  carriers  would 
have  been  overlooked. 
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An  tmportont  limitation  of  thn  inrologic  (ernonlng  motiiod  it  Its  inobltily  to  idontlfy  ro- infoctlont  or  foilod 
trnatmnntt.  Oogt  oro  tutcoptiblo  to  ro  — Infoctton  ovon  though  thoy  hovo  sorologicoliy  donontlrobio  antibody 
to  Ehrlichia  cam's  (3).  Aftor  trootmont.  for  at  long  at  tho  dog  romoint  torologicolly  potitivo«  only  clinical 
and  homatologlcal  obtorvotiont  torvo  to  identify  ro  — oppoaranco  of  activo  Infoction.  At  of  March  1975, 
69  troatod  dogs  romainod  torologicolly  potitivo.  It  it  ontiroly  poitiblo  that  somo  of  fhoto  dogs  aro  harbor, 
ing  tho  orgonitm.  Hopofuliy,  control  of  ticks  and  tho  continuation  of  prophylactic  totracyclino  will  provont 
tronsmlttion  of  tho  organism  until  such  timo  as  any  corriors  among  this  group  con  bo  idontlfiod. 

Efforts  to  control  tho  epizootic  In  Thai  military  working  dogs  ore  continuing.  Tetracycline  it  still  being 
administorod  prophylacticolly,  and  dogs  which  exhibit  suspicious  clinical  or  hematologic  signs,  or  which 
convert  serologically,  are  being  treated  with  tetrocycline.  While  many  dogs  hove  become  serologically 
negative,  the  efficacy  of  the  combined  therapeutic  and  prophylactic  odminlstration  of  tetracycline  cannot 
be  evaluated  until  the  infective  status  of  the  remaining  69  serologically  positive  dogs  has  been  resolved. 
Efforts  to  control  ticks  are  being  maintained. 

SUMMARY  I  An  epizootic  of  Tropicol  Canine  Pancytopenia  (TCP)  has  been  studied  in  a  population  of  316 
Thai  Military  Working  Dogs.  To  date,  161  cases  have  been  identified  serologicolly,  of  which  54  were 
clinicolly  or  hematologlcaily  apparent.  The  prevalence  of  severe  clinical  symptomotology  was  low.  Epistaxis 
was  observed  In  only  9  dogs  (2.8st!),  and  only  10  dogs  died  (3.2%). 

A  control  program  including  tick  control,  serologic  identification  and  treatir.ent  of  carriers,  and  tetracycline 
prophylaxis  has  been  instituted.  Administratlan  of  tetracycline  30  mg/kg/day  for  14  days  has  produced 
clinical  remission  of  symptoms  in  all  but  one  of  the  severely  ill  dogs.  Serologic  remission  hos  been  observed 
in  all  but  69  dogs  to  dote.  Early  intervention  with  tetracycline  is  probably  largely  responsible  for  the 
mildness  of  the  epizootic,  but  the  possibility  that  the  organism  was  less  virulent,  or  the  dogs  more  resistont 
than  in  the  Vietnam  epizootic,  cannot  be  ruled  out. 

Clinical,  hematological,  and  serological  surveillance  is  continuing. 
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Tabu  1.  Major  Clinical  Signs  of  TCP  Obstrvod  at  Pakchong 
During  Juno  — July  1974 


Clinical  Signs 

Number  of  Dogs  Exhibiting  Signs 

Serologically  Positive 

Serologically  Nagatlvo 

Favor  (a) 

31 

2 

Anamia  (b) 

8 

0 

Epistaxis  (c) 

6 

0 

Total 

45 

2 

(o)  Roetol  tofflporaturo  obovo  I03*F.  Doprossion  and  Inappotonco  wort  froquontly 
assoclatod  with  tho  fovor,  but  dlorrhoo  or  vomiting  worn  toldom  obsorvod.  Nono 
of  thoso  dogs  oxhibitod  anamia,  Uukoponio  or  oplstoxis. 

(b)  Hamotocrit  loss  than  39.  Nona  of  thasa  dogs  oxhibitod  apistoxls;  soma  wara 
leukoponic,  and  most  wara  fabrilo  intarmittantiy. 

(c)  Thasa  dogs  wara  also  anomic,  laukopanic  and  fabrila. 


Tabla  i.  Major  Clinical  Signs  of  TCP  Observed  at  Pakchong 
Batwaan  August  1974  and  March  1975 


Clinical  Signs  (a) 

Number  of  Dogs  Exhibiting  Signs 

Serologically  Positive 

Saroiogicaily  Negative 

Favor 

2 

0 

Anamia 

7 

19 

Epistaxis 

0 

0 

Total 

9 

19 

(a)  Sao  footnota  for  Table  1. 
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Prediction  of  illicit  Drug  Uio  by  United  States  Servicemen 


Principol  Inveitlgotori  i 


Aisociote  Invettigotors  i 


Astltiont  Investigators  i 


Robert  J.  Scbnelder,  CPT,  MSC 
Robert  M.  Scott,  MAJ,  MC 

Peter  W.  Smytb,  SSG 
Ernest  T.  Comer,  SP5 

Boonorb  Ponponyo,  PHN 
Cfilndo  Witoyorut,  PHN 
Sukree  Tumrongrochonlti,  RN 
Kkanitko  Roionasthlen 
Vachoree  Tumrongrochoniti 
Frank  B.  Poyos,  SFC 


OBJECTIVE :  For  a  description  of  the  objectives  of  this  study  see  the  SEATO  Annual  Progress  Report, 
March  1972. 

PROGRESS;  Interviews,  at  four— month  intervals,  of  425  soldiers  in  Thailand  have  been  completed.  We 
were  able  to  obtain  complete  information  on  345  of  these  men.  The  remaining  Individuals  were  inter¬ 
viewed  only  one  or  two  times.  Twenty-five  additional  Individuals  left  Thailand  within  four  months  after 
arriving  and  were  therefore  not  Interviewed  at  all. 

Data  derived  from  these  interviews  hove  been  collated  and  coded  for  automatic  data  processing.  Analyses 
of  these  data  are  currently  being  conducted.  These  will  be  used  to  determine.-  a)  the  predictive  volidlty 

of  the  questionnaire  instrument,  b)  variables  which  relate  to  development  of  risk  for  drug  use  and  c) 

variables  which  interfere  with  the  ability  of  the  instrument  to  predict  drug  use. 

In  addition  to  behavioral  information  concerning  drug  obuse,  we  have  drawn  bloods  from  these  individuals 

and  obtained  medical  histories.  Review  of  medicol  and  laboratory  records  was  also  conducted.  This  will 
provide  unique  data  on  development  of  inapparent  disease  In  this  population  during  a  tour  in  Thoilond. 

SUMMARY;  Interviews  have  been  completed  on  425  soldiers  during  their  first  year  In  Thailand.  Drug 
use  classifications  based  on  the  clinical  Interview  and  the  questionnaire  instrument  will  be  compared  to 
evaluate  the  predictive  validity  of  the  questionnaire.  The  analyses  will  focus  on  vorlobles  contributing  to 
risk  for  drug  use.  Information  concerning  development  of  Inapparent  Infection  will  provide  unique 
epidemiological  data  on  this  population. 
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A  B«haylor«l  Survey  ef  Thai  ^rottlHrtai 


Principal  Invtitiflatort 


Atsoclalt  Invnstlgators  t 


OBJECTIVE ;  a)  To  eolinct  behavioral  information  from  o  proslitutn  population  conenrning  ottitudos  and 
knowindgo  about  vnnnrool  disoasn  (VD),  b)  to  corrnlato  tboto  with  cortain  concurrently  collected  loboro. 
tory  data  and  c)  to  determine  what  difference  exists  between  these  variables  for  women  soliciting 
Americans  and  those  women  who  do  not  have  contact  with  Americans. 

BACKGROUND:  The  prevalence  of  venereal  disease  among  American  troops  seems  to  many  observers  to 
be  too  high.  Considerable  man-hours  and  money  are  spent  on  treatment  of  VD  In  American  troops  and 
on  programs  for  the  control  of  VD  among  prostitute  populations.  An  evaluation  of  the  variables  under 
study  will  provide  Information  on  the  effectiveness  of  US  military  sponsored  venereal  disease  control 
programs  directed  at  these  prostitute  populotions. 

DESCRIPTION :  Laboratory  and  Interview  data  were  collected  from  520  women.  Four  hundred  and  forty 
—four  of  these  solicit  US  military  personnel  and  76  solicit  onjy  from  the  local  national  (Thai)  population. 
Most  women  were  selected  from  those  attending  VO  clinics,  but  20  as  were  selected  from  other  sources  in 
order  to  gain  information  most  representative  of  the  entire  population. 

PROGRESS;  Data  are  currently  being  analyzed.  It  is  onticipoted  that  analysis  and  write-up  will  be 
completed  by  July  1975. 

SUMMARY:  Laboratory  and  Interview  data  were  collected  from  a  total  of  520  Thai  prostitutes.  This  will 
provide  unique  behaviorol  and  laboratory  information  on  VD  In  this  population  and  effectiveness  of  VD 
control  programs.  Data  analysis  and  write-up  are  currently  being  conducted. 


Robert  J.  Schneider,  CPT,  MSC 
Robert  M.  Scott,  MAJ,  MC 
Douglas  R.  Stuts,  MAJ,  MC 
Michael  R.  Spence,  MAJ,  MC 

Boonarb  Ponponya,  PHN 
Chinda  Witoyarut,  PHN 
Sukree  Tumrongrachaniti,  RN 
Khanitho  Ro|onasthlen 


MotqvHo  Fauna  of  Thailand 


Frtncipal  Inytsllgatori  i  Douglot  J.  Gould,  Fh.D. 

Bruco  A.  Harrlten,  CPT,  MSC> 
Y.M.  Huang,  Ph.D.‘ 

E.L.  Payton‘ 

Ronpo  Rottanorithikul 
John  F.  Rolnort,  MAJ,  MSC‘ 
Sunthorn  Sirlvonokorn* 

R.N.  Wtlklnien,  CPT,  MSC 


OBJECTIVE;  To  colinct,  idontify,  cotologuo  and  rodotcribo  thn  mosquito  spocioi  of  Tbollond.  Informotion 
Is  also  boing  gathnrnd  on  thn  distribution,  lorvoi  hobitots  end  othor  ospocts  of  thn  bionomics  of  vorious 
spneins.  Thn  nvnntuot  goal  Is  thn  production  of  monogrophs  on  thn  mosquitons  of  thn  orno,  tognthnr  with 
knys,  handbooks  and  othnr  idnntificatlon  aids,  for  uso  of  worknrs  In  public  hnolth  ond  ossoclotnd  finids. 

DESCRIPTION :  Mosquitons  orn  coilnetnd  from  many  ornos  of  Thailand  In  connnetion  with  various  studios 
on  malorla  and  othnr  arthropod— bornn  dlsnosns.  Additionol  collncttons  of  a  spncioliznd  noturn  orn  modn 
to  obtain  a  corrnlatnd  snrins  of  lorvon,  pupoo  ond  adults  for  illustration  and  taxonomic  studios.  Thn 
ma|orlty  of  this  motnriol  is  shippnd  to  thn  Smithsonian  Institution  for  study  by  spnclolists  in  thn  Southnast 
Asia  Mosquito  Projoct  (SEAMP). 

PROGRESS :  During  this  ynar  887  colinctioni  of  mosquitons  worn  modn  In  Lompong,  Chiongmol  and  ICon* 
chanoburi  provinens.  Thnsn  colinctlons  rnsultnd  in  7,300  pinnnd  adults,  8,190  slidn  mounts  of  larvon, 
lorval  and  pupal  skins  and  20  slidn  mounts  of  tnrmlnolio.  Prognny  roarings  of  ninn  Andes  (Finlaya)  niVeus 
group  mosquitons  from  fllariosis  study  sitns  In  Konchanoburi  provinen  yinidnd  o  totol  of  190  pinnnd  adults, 
182  slidn  mounts  of  larvan,  larval  and  pupal  skins. 

Culex ;  An  attnmpt  to  colinct  oil  spneins  of  thn  Cufex  (Cu/ex)  visbnui  subgroup  of  Thailand  is  nnoring 
complntion.  Culex  barraudi  and  Culex  whilei,  rorn  spneins  of  this  group,  worn  coilnetnd  from  snnpogo 
pools,  ground  pools,  wnlis  and  paddy  finids  In  Chlangmal  and  Lampang  provinens.  Colinctlons  of  oil 

stagns  of  Culex  alienus,  C.  annulus,  C.  perplexus,  C.  pseudovishnui  and  C.  tritaeniorhynchus  worn  obtolnnd 

during  thn  previous  period. 

Andes ;  Work  on  thn  important  niveus  complex  of  spneins  In  Aedes  (Finlaya)  has  been  eonenntrotnd  mainly 
at  Sangkhloburi  in  Konehanaburl  province.  Aedes  niveoides  seemed  to  bn  one  of  the  most  abundant 
spneins  in  this  area.  Another  three  unidentified  spneins  were  obtained  from  bamboo  cup  collections. 

Ten  spneins  of  Aedes  (Sfegomy/o)  were  coilnetnd  during  fllariosis  studies  in  Songkhlaburi  district.  Thn 
immature  stogns  of  A,  albopictus  have  been  collected  in  association  with  those  of  A.  pseudalbopictus. 

Heizmannia :  Approximofnly  ninn  spneins  of  this  genus  worn  coilnetnd  ot  Sangkhloburi.  H.  reidi,  H.  mattinglyi, 
H.  covelli  fnmolns  and  on  unidentified  main  were  coilnetnd  and  rnornd  from  immature  stagns.  Heizmannia 
mattinglyi  which  is  known  only  from  thn  adult  fnmaio  wos  collected  in  association  with  H.  covelli. 
Associated  larval  and  pupal  skins  of  both  those  spneins  ore  Indistinguishable,  but  thn  male  termlnallo  ore 
typical  of  H.  covelli. 


1  SEAMP,  Smithsonian  Institution,  Washington,  O.C. 
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of  MoJkotly  loi^ortoot  Motqvitoot  of  Tiiollood 


Principal  Invotligolon 


Stophon  C.  Hombroo.  CPT.  MSC 


Assocloto  Invotligolon 


Douglas  J.  Gould,  Ph.  D. 


OBJECTIVE t  To  dnljirmlno  Iho  kinds  of  Intnel  polkogont  prntoni  In  modlcolly  Important  tpoclos  of  motquiloot 
in  Tkollond  and  lo  ^iucidolo  tbo  biology  of  snloctod  polbogont  sufflclontly  to  ottott  thoir  potonliol  os 
biological  mosquito  control  ogonts. 

BACKGROUND  t  Succnttfui  and  oconomlcolly  footiblo  blologicol  control  of  cortoin  importont  ogriculluroi 
and  forotl  insoci  posts  with  pothogons,  uttd  olono  or  in  combinotlon  wHb  otbor  control  ogonts,  bos  boon 
tboroughly  documontod.  Sovorol  polbogont  for  uto  against  agricultural  posts  bovo  boon  opprovod  by  tbo 
Food  and  Drug  Administrotion  ond  tbo  Envlronmontol  Proioctlon  Agoncy  and  oro  currontly  boing  producod 
commorciolly  and  usod  in  tbo  Unitod  Slatos.  Inlorost  In  tbo  potonllal  of  polbogont  for  tbo  control  of 
modicolly  important  orlbropodt  It  not  now,  but  tbo  tuccottful  uto  of  polbogont  In  ogriculturo  and  forotiry, 
cofflbinod  with  wldotprood  onvlronmontol  Inlorost,  bat  providod  impotus  in  rocont  yoort  for  moro  vigorous 
invosligotlon  of  tboir  potontial  valuo  to  modicol  ontomology.  Tbo  SEATO  Modicol  ftotoorcb  Laboratory 
it  an  Idoal  location  for  such  Invosligatlons,  for  In  Thailand  Iboro  aro  moro  than  four  timos  at  mony  tpoclos 
of  mosquitoos  (400+)  as  in  tbo  Unitod  Stotos.  Among  tboso  aro  tovorol  tpoclos  of  primary  Intornotionol 
Importonco  as  ditoato  voctors. 

DESCRIPTION:  During  Iho  first  six  months  of  this  projoct  tho  slido-mountod  mosquito  lorvao  in  tho 
taxonomic  colloctlon  of  tho  Modicol  Entomology  Doporlmont  wot  tcroonod  for  microtcepicolly  dotocloblo 
pothogons.  Also,  a  fiold  survoy  for  mosquito  pothogons  wot  initlotod.  Tho  turvoy  hot  cencontrotod  on 
Culex  pipiens  quinquefascialus  In  tho  Bangkok— Thon  Burl  oroa.  Largo  numbors  of  larvot  colloctod  at  various 
locations  woro  transportod  to  tho  laboratory.  Thoto  worn  visually  oxamlnod  for  grots  signs  suggostlng 
prosonco  of  pothogons,  such  os  lots  of  plgmontotion,  protonco  of  abnormal  color,  oborront  swimming  bohovior, 
and  conspicuously  abnormal  body  proportions. 

Larvao  displaying  gross  signs  of  pathology  woro  sogrogotod.  Part  of  thoto  abnormal  larvao  worn  oxamlnod 
microscopically  In  wot— mounts  and/or  at  Glomta-or  homatoxylin— stainod  squath-tmoart,  whiio  tho  balanco 
woro  proparod  for  paraffin  soctioning  and  homatoxylin— ootin  staining.  Whon  largo  coHoctlons  of  larvao 
showing  grossly  abnormal  signs  woro  mado,  a  portion  of  tho  coHoctlons  woro  roorod  in  tho  laboratory  and 
tho  mortality  rato  was  rocordod.  Smoars  woro  mado  of  larvao  and  pupao  that  diod.  Surviving  pupao 
woro  allowed  to  dovolop  to  adults  and  tho  progeny  of  those  oxamlnod  for  ovidonco  of  transovarial  (vortical) 
transmission.  Attempts  to  transmit  pathogens  by  per  os  exposure  of  uninfected  laboratory  —  roared  larvae 
woro  also  mado.  Survivors  of  those  tests  woro  roared  and  thoir  progeny  examined  for  ovidonco  of  vortical 
transmission. 

PROGRESS:  Five  distinct  species  of  fungus  of  genus  Coelomomyces  were  found  in  the  slide  -  mounted  larval 
collection.  Culex  Iritaeniorhynchus  and  C.  'uscacephala  were  Infected  with  apparently  tho  same  species,  throe 
different  species  were  found  in  Anop/i&.es  vagus  and  one  in  A.  nivipes.  One  nematode  infection  was  found 

in  C.  Irilaeniorhynchus. 

Seventy —  eight  collections  of  C.  pipiens  quinquefascialus  were  made  at  54  locations  in  the  Bangkok  — Thon 
Burl  area.  Stained  smears  of  larvae  from  67  of  tho  78  collections  were  examined.  Examination  of  all 
material  collected  is  not  complete,  but  the  following  observations  have  been  made.  Of  2073  larvae 
displaying  grossly  abnormal  signs,  microbial  agents  were  found  in  1971  (95%U  Microbial  agents  were  often 
seen  within  tissues  or  hemotymph  of  larvae  examined  in  wet -mounts  prior  to  squash -smearing.  The 
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prtstnct  of  numoreut  microblol  eontominonlt  on  tho  inloflunonti  and  within  tho  olimontory  eonoU  of  larva# 
pottlbiy  obicur#d  inf#ctiont  that  will  b#coni#  opportnt  with  ih#  •xomlnotion  of  s«ction#d  notorioi. 

Two  microbial  ogontt  w#r#  pr#t#nt  In  almost  oil  sp#clm#ns  showing  gross  signs  of  dis#as#.  On#  wos  o 
dork —  staining  cytoplasmic  inclusion,  about  four  microns  in  longth,  that  oppoorod  to  roplicot#  by  transv#rs# 
fission.  This  ogont  could  b#  soon  within  colls  in  lorvoo  oxominod  In  wot  mounts.  It  has  boon  tronsmlttod 
to  uninfoctod  lorvoo  In  tho  loborotory.  Tho  othor  common  ogont  was  of  minuto  bocilllform  structuro  ot  tho 
limit  of  rosolution  of  tho  light  microscopo,  somowhot  loss  than  on#  micron  in  longth.  This  ogont  could  bo 
dotoctod  within  tho  homolymph  of  lorvoo  oxominod  In  wot  — mounts  by  its  intonso  Brownian  motion  and  in 
smoors  stoinod  with  Giomso's  stoln  at  pH  7.4.  Lorvoo  containing  this  ogont  diod  olmost  without  oxcoptlon. 
Tho  ogont  hos  boon  tronsmlttod  to  uninfoctod  C.  quinquefosciotus  lorvoo  In  tho  laboratory.  Microsporidio 
woro  found  in  27  of  67  (40%)  collodions  from  15  of  54  (28%)  locations  survoyod.  Protlminory  transmission 
ottompts  hovo  not  boon  succossful,  but  dofinitivo  ottompts  or#  plonnod. 

On#  fungol  ogont  has  boon  found  which  prosonts  by  turning  mosquito  lorvoo  orongo.  All  transmission 
ottompts  with  this  ogont  hovo  boon  unsuceossful.  Moro  motoriol  is  boing  sought  in  tho  fiold. 

An  additional  ogont  in  tho  stzo  rongo  and  with  tho  staining  choroctoristlcs  of  a  polyhodrol  virus  was 
collocted  from  11  of  54  (20%)  locollons.  This  ogont  was  tronsmlttod  In  tho  laboratory,  but  transmission 
rotos  woro  lowor  than  thoso  oxpoctod  with  o  polyhodrol  virus  and  tho  idontity  of  tho  ogont  romolns  In 
doubt.  Furthor  studios  or#  undorwoy. 

DISCUSSION;  Distortion  of  Coelo/nomyces  sporangia  rosuiting  from  tho  mounting  tochnlquos  usod  for 
mosquito  larval  taxonomic  spocimons  mado  spoclos  dotormlnotion  Impossiblo.  Adult  forms  or#  roquirod  for 
idontlflcotlon  of  insect  nomatodo  porosltos,  so  tho  larval  nomotodo  found  could  not  bo  Idontifiod. 

Studios  or#  undorwoy  to  dotormino  tho  idontity  and  to  dofino  tho  biological  choroctoristlcs  of  ogonts  found 
in  surveys  of  Cufex  pipiens  quinquefascialus.  Efforts  In  tho  following  oroos  will  bo  roquirod;  (1)  culturing 
of  bactorla  and  fungi,  (2)  oloctron  microscopy  of  suspoctod  virus,  rickottsiao,  and  microsporidio,  (3) 
tronsmission  oxporimonts  to  dotormino  optimum  conditions  and  mothods  for  transmission  and  propogotlon, 
and  (4)  oxporimonts  to  ostobllsh  host  ranges.  Tho  survey  for  mosquito  pothogons  will  bo  extended  both 
geographically  and  to  include  other  species  of  medicol  importance. 

Access  to  the  scientific  literature  In  Invertebrate  pathology  is  essential  for  tho  identification  of  mosquito 
pathogens,  and  the  literature  is  a  time  -  saving  source  of  mothods  in  tho  propagation  and  study  of  pathogens. 
Therefore,  a  high  priority  will  be  placed  on  accumulating  a  bibliography  of  pertinent  lltoraturo  and  a 
collection  of  reprints  of  previous  reports  of  pathogens  in  mosquitoes. 
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Robort  E.  Wuavor,  SFC 

Atsoclat*  Invosiigotors  t  Inkam  Intao 

Vandoo  Norngagork 

OBJECTIVE :  To  dotormino  If  rodont  baits  traolod  with  organophoiphoto  insoctieidos  oro  offoctivo  ogoinst 
larval  Irombiculid  tnltts  (chiggars)  on  wild  rodonts  in  artoi  of  Thailand  whtro  thoso  nitns  am  known  to 
carry  scrub  typhus. 

BACKGROUND In  World  War  II  ntorn  than  7,000  cosualtins  wtro  cousnd  by  scrub  typhus  In  U.S.  Forcns 
stationed  In  thn  Wnstnrn  Pacific  and  Burma.  Control  mnosurns  used  at  that  timo  to  prnvont  scrub  typhus 
included  the  burning  of  grass  and  the  stripping  of  soil  with  bulldozers  In  ancenpmants;  DOT  was  affective 
for  control  of  mosquitoes  and  files,  but  ineffective  against  the  scrub  typhus  mites.  Impregnotlon  of  cloth¬ 
ing  with  repellents  such  os  dimethyl  pthalate  was  the  most  effective  method  of  personal  protection  against 
chiggers,  but  It  did  not  enjoy  a  high  degree  of  troop  acceptance.  Scrub  typhus  continued  to  be  a 
problem  during  the  Korean  Conflict;  control  and  prevention  measures  used  during  thot  period  were  essen- 
tially  the  same  as  used  during  WWII.  Some  of  the  later  chlorinated  hydrocarbons,  such  os  ehlordone, 
dieidrin  and  lindane,  were  found  to  be  effective  for  orea  control  of  trombiculld  mites.  However,  large 
quantitier  of  these  insecticides  were  required  (up  to  5  Ibs/ocre)  for  effective  control,  ond  because  of 
their  non  -  specificity  these  compounds  destroyed  innocuous  ond  beneficiol  organisms.  More  recently, 
organophosphates,  such  as  ronnel  and  Ruelene,  have  been  employed  os  systemic  insecticides  to  control  fleas 
on  rats  and  dogs  and  ticks  on  cattle  with  a  significant  degree  of  success.  Another  of  these  compounds, 
Phoxim,  has  been  used  in  New  Mexico  to  control  fleas  and  several  types  of  mites  on  wild  rodents  which 
fed  on  Phoxiffl-treoted  grain  (1). 

The  principal  vector  of  scrub  typhus  In  Thailand  Is  Lepfolrombidium  (L.)  deliense  (Walch)  which  porasltizes 
rodents,  chiefly  Raffus  ratfus,  living  In  scrub  forest.  This  mite  is  widely  distributed  throughout  Thailand. 
During  the  reporting  period  preliminary  tests  of  Phoxim  were  carried  out  on  wild  — caught  Ratfus  roftus 
trapped  near  Sakaerat  in  Nakornratchasima  province.  This  area  is  located  near  the  site  of  on  outbreok 
of  scrub  typhus  which  occurred  in  a  unit  of  Thai  Army  personnel  In  1965  (2). 

DESCRIPTION ;  In  each  series  of  tests,  wild— caught  Rottus  roftus  tropped  In  the  vicinity  of  Sokoerot,  were 
inspected  for  the  presence  of  larval  trombiculld  mites  In  their  ears.  Previous  experience  trapping  rats  in 
that  area  Indicated  that  a  high  proportion  of  the  trombiculld  mites  infesting  R.  rotfus  wore  T.  deliense. 
Infested  rots  were  separated  Into  two  equal  groups;  one  wos  given  a  diet  of  Phoxim  — treated  corn  and 
the  other  untreated  corn.  During  these  tests  each  rot  was  confined  to  a  cage  suspended  over  pans 
of  woter  to  catch  all  mites  that  detached  from  their  hosts.  The  water  was  removed  doily  from  these 
pens,  after  a  visual  Inspection  for  mites  on  the  surface,  and  filtered  through  cotton  muslin  which  was 
examined  under  a  stereoscopic  microscope  for  chiggers.  Mites  found  were  removed  and  ploced  in  vials 
containing  o  moistened  plaster  of  Paris-cF  il  base  and  examined  doily  until  It  was  established  whether 
death  had  occurred  or  If  metamorphosis  hau  token  place.  Deed  mites  were  placed  In  70*  alcohol  to  be 
later  mounted  and  Identified.  Larval  Irombiculid  mites  which  underwent  metamorphosis  were  discarded 
and  were  considered  to  have  survived.  Upon  conclusion  of  the  tests  all  rats  were  sacrificed,  and  any 
chiggers  still  ottoched  were  removed  and  processed  in  the  some  manner  os  those  recovered  during  the  tests. 
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PROGRESS ;  Uncracktd,  dritd  corn,  trootod  with  two  conconlrotions  of  Pkoxlm  (0.24»  and  0.36*),  wot 
ftd  to  wild -caught  Raftus  raltus  Infoctod  with  trombiculid  nitoi.  No  significont  incrooso  In  mortality  of 
mitoi  on  tho  rots  fod  trootod  grain  was  obtorvod  in  oithor  tost  (Tablos  1,  2).  In  tho  two  Phoxim  trials 
tho  proportions  of  T.  deliense  in  tho  mitos  roeovorod  from  tho  R.  rattus  woro  53  and  70  porcont  for  tho 
0.24 «  and  0.36%  trials,  rospoctivoly.  In  a  singto  tost  with  0.36%  dimothooto-trootod  corn,  tho  ovoroli 
mortality  In  mitos  on  tho  animals  fod  trootod  grain  was  grootor  (24%)  than  among  mitos  on  tho  control 
animals  (3%),  but  not  stgnlflcontly  highor  than  wos  obsorvod  for  oithor  group  in  tho  Phoxim  tosts  (Toblo 
3).  Howovor,  on  unusually  high  proportion  of  tho  mitos  on  tho  rots  fod  dimothoato  dotochod  on  tho  first 
day  of  tho  tost;  83  x  of  tho  mitos  roeovorod  from  thoso  animals  dotochod  on  day  1,  whilo  at  tho  samo 
timo  only  22%  of  tho  mitos  on  tho  control  animols  droppod  off.  If  tho  data  for  tho  first  day  oro  oxcludod, 
tho  toxic  offoets  of  dimothoato  appoar  moro  improssivo:  89%  of  tho  mitos  roeovorod  botweon  days  2  and 
10  from  rots  fod  dimothoato  trootod  grain  woro  doad,  whilo  only  3«  of  tho  mitos  roeovorod  during  tho 
samo  porlod  from  control  animals  diod.  It  is  probablo  tkot  tho  dimothoato-trootod  grain  (which  hod  a 
powoxfol  odor)  had  a  fumigant  offoct  on  tho  mitos,  causing  largo  numbors  to  dotach  from  thoir  host  on 
tho  first  day  of  tho  tost  boforo  tho  tost  rots  had  a  chanco  to  Ingost  much  of  tho  trootod  groin.  Sovonty 
—two  porcont  of  tho  mitos  roeovorod  from  tho  animals  In  thoso  tosts  woro  T.  deliense. 

REFERENCES : 

1.  Millor,  B.E. ,  et  ah  Flold  Studios  on  SystomIc  Insocticldos  I.  Evaluation  of  Phoxim  for  Control  of 
Cotton  Rat  Floas.  J.  Econ.  Ent.  (In  pross). 

2.  Sangkasuwan,  V.,  el  ah  SEATO  Modieal  Rosoarch  Laboratory  Annual  Roport,  April,  1966. 
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Tobl*  1.  ifftcti  of  0.24«  Hoxia— Irootod  lolt  on  Tronblculirf 
Mitos  infocttng  Roftus  rattus. 


TEST  ANIMALS  (12) 

CONTROL  ANIMALS  (12) 

Ooy 

Total  No. 
Mitts  Rteovtrtd 

Milt  Mortality 
(Ptr  ctnt) 

Total  No. 
Mitts  Rteovtrtd 

Mitt  Mortality 
(Ptr  ctnt) 

1 

285 

15.1 

172 

23.8 

2 

341 

27.5 

323 

31.8 

3 

71 

39.4 

92 

15.2 

4 

11 

27.3 

25 

32 

S 

4 

100 

14 

50 

6 

10 

70 

46 

26 

7 

2 

50 

28 

0 

8 

1 

100 

5 

0 

9 

0 

— 

0 

— 

10 

2 

100 

0 

- 

11 

2 

50 

0 

— 

12 

2 

0 

0 

— 

13 

1 

0 

1 

100 

14 

667* 

32.4 

784* 

15.6 

Total 

1399 

28.6 

1493 

20.7 

'Rtcovtrod  oftor  rots  sacrificod 


Tabu  2.  Effocts  of  0.36jK  Pbexin— fraotad  Bait  on  Tronbieulld 
MiUi  Infoclinfl  KaHu$  rottus. 


Day 

TEST  ANIMALS  (13) 

CONTROL  ANIMALS  (13) 

Total  No. 
MHot  Rocovorod 

MiU  Mortality 
(Por  cant) 

Totol  No. 
Mitos  Rocovorod 

Mito  Mortality 
(Por  cont) 

1 

681 

15 

i 

505 

8 

1519 

10 

953 

9 

292 

20 

311 

9 

107 

24 

159 

11 

25 

56 

26 

53 

^9 

3 

33 

20 

10 

^9 

1 

100 

8 

62 

^9 

12 

17 

2 

100 

^9 

2 

50 

5 

80 

10 

2  . 

100 

3 

33 

11 

0 

0 

12 

0 

— 

5 

80 

13 

0 

— 

7 

86 

14 

359* 

44 

1844* 

24 

Total 

3003 

17 

3850 

17 

*Racovarid  of  Ur  rati  locrificod 
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TabU  3.  Eff«cti  of  0.36«  OiMoikooto— troofod  lolt  o«  TroabIcoilJ 
.  Mitoi  infoctlR0  fiottus  raltus. 


TEST  ANIMALS  (10) 

CONTROL  ANIMALS  (10) 

Day 

Total  No. 
MItos  Rocovorod 

Mito  Mortality 
(Par  cant) 

Total  No. 
Mltat  Racovarad 

Mila  Mortality 
(Par  cant) 

1 

2300 

10.S 

632 

0.2 

2 

162 

86 

846 

0.3 

3 

29 

93 

94 

9.5 

4 

6 

100 

71 

0.6 

5 

1 

100 

20 

5 

6 

1 

IJOO 

7 

14 

7 

0 

— 

27 

7 

8 

0 

— 

13 

7 

9 

0 

— 

0 

— 

10 

273* 

91 

1153* 

2 

Total 

2772 

24 

2863 

3 

*R«eov«r«d  ofior  rat«  tocrlficod 
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$tudUs  on  th«  Growth,  Dtvtiopmoot,  and  Roproduction  of  Gibbons  In  Coptivity 


Principal  Invoitlgators : 


Assoclato  Invostigatorsi 


Morkpol  Tingpolopong,  DVM 
William  T.  Watson.  MAJ,  VC 

David  E.  Davidson,  Jr.,  LTC,  VC 
Prayot  Tantichoroanyos,  DVM 
Yawalugsana  Suttimool 


OBJECTIVE:  To  collect  information  on  the  growth,  development  and  reproduction  cf  gibbons  in  captivity, 
and  to  collect  normal  biological  data  which  may  be  useful  In  biomedical  research. 

BACKGROUND:  A  colony  of  gibbons  (Hylobotes  lor)  Is  malntoined  ot  SMRL  for  use  In  essential  medical 
research  projects  of  the  laboratory.  An  active  breeding  progrom  has  been  conducted  for  the  post  several 
years,  and  28  young  hove  been  born  in  the  colony.  Physiological  and  hematological  observations  are 
made  on  a  regularly  scheduled  basis. 

PROGRESS:  Vaginal  swabs  were  taken  daily  from  nine  adult  gibbons  and  the  time  of  menstruotion  was 
recorded.  Fifty— two  menstruations  were  observed.  The  duration  of  menstruotion  was  1—4  days,  with  58 
percent  of  these  lasting  only  one  day.  The  interval  between  menses  was  17—120  days  with  the  most  common 
intarval  being  17—25  days.  This  information  is  similar  to  that  recorded  in  previous  onnual  reports. 
Information  concerning  copulation  behavior  and  fetal  development  is  being  collected  and  will  be  reported 
when  sufficient  data  are  collected  to  allow  interpretation.  Since  the  lost  reporting  period  five  gibbons 
were  born  in  the  colony.  Birth  data  are  listed  in  Toble  1. 


Table  1.  Newborn  Gibbons  1974—1975 


Baby 

Number 

Date  of  Birth 

Pars 

Female 

ints 

Male 

Pc  24 

13  Sep  74 

B-7 

P-16 

Pc  25 

30  Oct  74 

B-6 

B-12 

Pc  26 

6  Jan  75 

B-4 

B-8 

Pc  27 

20  Feb  75 

B-11 

B-64 

Pc  28 

17  Mar  75 

B-59 

B-12 

Colony— born  gibbons  have  been  examined  monthly  from  birth  to  adulthood,  and  the  sequence  of  tooth 
eruption  has  been  recorded.  Table  2  summarizes  these  observations  to  date. 
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foblt  2.  Tooth  Eruption  In  Coiony.born  Glbbent-Moon  Months  i;  1  S.D. 


Tooth 

Ooclduol 

Pormanont 

1st  incisor 

1.0 

(21* 

14.6  ±  1.5 

(6) 

2nd  incisor 

1.5 

(2) 

20.4  ±  2.2 

(5) 

Conlno 

3.4 

i 

1.3 

17} 

48.0 

(1) 

1st  promolor 

3.4 

± 

0.5 

(9) 

31.0 

(1) 

2nd  promolar 

5.9 

± 

1.3 

(10) 

41.0 

(1) 

1st  molor 

15.1 

± 

1.6 

(8) 

41.0 

(1) 

2nd  molar 

18.0 

(2) 

41.0 

(1) 

*Numbors  In  poronthosoi  rnprotont  total  numbor  of  doinrininatlons 


Blood  Sompiot  havo  boon  colloctod  from  all  gibbons  within  tho  SMRL  colony  quorforly  os  a  scronning 
procoduro  for  oorly  dotoellon  of  granulocytic  loukomlo  and  othor  disoosos.  This  procoduro  has  rnsultod  in 
0  largo  accumulation  of  homatoiogic  data  which  havo  boon  compilod  and  oro  prosontod  In  Toblos  3  and  4. 
Although  many  of  tho  oldor  gibbons  in  tho  colony  worn  inoculolod  with  voricus  oxporlmontal  agonfs  during 
tho  lato  1960's,  tho  voluos  prosontod  roprosont  sompios  tokon  from  ''nimals  that  woro  froo  of  clinical 
ovidonco  of  oxporimontol  or  spontonoous  disooso.  Tho  immaturo  gibboni  avo  not  boon  usod  oxporlmontally. 

SUMMARY:  Fivo  gibbons  woro  born  In  tho  brooding  colony  of  oight  mating  pairs  during  tho  yoar. 
Obsorvations  on  normal  growth  and  dovolopmont  of  colony  born  gibbons  oro  prosontod  ond  normol 
homatoiogic  voluos  In  young  and  in  maturo  gibbons  oro  roportod.  Thoso  studios  oro  continuing. 
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Tabu  3.  Summary  of  Hamatologic  Fin^ilngt  in  Matura  Captiva  Gibbont  — Maan  Valuti±1  S.D. 


Parameter 

Non— splenectofflized 

Splenectomized 

Mole 

Female 

Male 

Female 

RBC  X  10* 

WBC  X  10^ 

PCV  («) 

Hb  (gm/100  ml) 

7.70  ±  1.36(385)* 

11.32  +  4.16  (489) 

48.92  ±  5.93  (496) 

14.74  ±  1.97(439) 

8.02  ±  1.4  (260) 

11.35  +  5.76(477) 

48.13  ±  5.72  (339) 

14.17  ±  1.78  (354) 

7.60  +  1.29  (368) 

12.46  ±  4.05  (426) 

48.65  ±  4.93  (388) 

14.53  +  1.82  (321) 

7.12  +  1.28  (384) 

13.95  +  4.92  (443) 

46.77  +  4.90(507) 

14.23  ±  1.70  (358) 

Differential  in  percentage 

Lymphocytes 

Neutrophils 

Basophils 

Eosinophils 

Monocytes 

Bonds 

53.19  +  12.28  (493) 

43.47  +  17.56(491) 

1.05  +  1.06  (491) 

2.29±  2.38  (491) 

3.61  ±  2.29  (491) 

1.18  +  1.07  (491) 

48.01  +16.52(428) 

47.03±  19.78  (457) 

1.20  ±  1.18  (457) 

3.05  ±  3.06  (457) 

4.00  ±  2.83  (457) 

1.15  ±  0.70  (457) 

51.21  +  23.01  (410) 

39.92+17.58  (404) 

1.18  +  0.99  (404) 

2.48  +  2.38  (404) 

3.65  ±  2.60  (404) 

1.21  ±  0.68  (4p4) 

57.70  +  33.31  (437) 

38.20±15.10(434) 

1.34  +  1.33  (434) 

2.21  +  2.17  (434) 

3.41  +  2,35  (434) 

1.14  ±  0.60  (434)' 

*  Numbers  in  parentheses  represent  total  number  of  determinations. 


Table  4.  Summary  of  Hematologic  Findings  in  Immoturo  Captive 
Gibbons  ( <  4  years  old)  —  Mean  ±  1  S.D.* 


Parameter 

Value 

RBC  X  10<^ 

7.18  +  1.07  (49)** 

WBC  X  103 

9.87  +  1.58  (119) 

PCV  (*) 

44.75  ±  4.48  (124) 

Hb  (gm/100  ml) 

14.20  +  1.57  (43) 

Lymphocytes 

64.33  +  13.39  (105) 

g 

Neutrophils 

31.19  +  12.65  (105) 

Si 
•S  ® 

^  S 

Basophils 

1.02  ±0.78  (105) 

Eosinophils 

2.44  ±  3.14  (105) 

a 

Moncoytes 

3.41  ±2.13  (105) 

Bonds 

0.60  ±  0.32  (105) 

*  Values  from  both  sexes  included. 


**  Numbers  in  paranfbeses  represent  total  examinations  performed. 


166 


J  -  Ub«r«iefy  Airiaal  DteMsi  In  Tkallasdi 

:{  y,'-  Mt  OccurrfJK*  ond  Inportaac*  to  Ceaporotivo  Modlclno 

... 

PVlneipoi  Invostlgatorsi  William  T.  Watson,  MAJ,  VC 

Prayot  Tontlchoroonyos,  DVM 
Markpol  Tinfipaiopong,  DVM 

Assoei<rto  Invotligotors:  David  E.  Davidson,  Jr.,  LTC,  VC 

Garrott  S.  Dill,  Jr.,  CPT,  VC 
Jarm  Pofflsdkit 

OBJECTIVE :  '  Tha  ob{«ctiva  of  this  study  It  to  daUct  and  invosiigato  spontonnous  disiPsts  of  loborotory 
animqis.  This  -information  will  aid  In  dafining  and  improving  tko  hnalth  of  loborotory  onimois  mointoinod 
In  Tbollood,  ond  tn  dovotoping  animal  modnis  for  tho  study  of  human  disnasos. 

DESCRIPTION:  In  ordor  to  accomplish  th«  objactlvo,  a  program  of  contlnuo.<s  survoillanco  of  tho  hoalth 
status  of  tho  animal  colony  has  boon  dovolopod.  Four  aroos  aro  omphosizod  In  this  program t  1.  tho 
disooso  scrooning  program  conductod  In  tho  loborotory  animal  brooding  colony,  2.  tho  rocurring  clinicol 
and  laboratory  oxamination  of  animals  housod  In  tho  colony  Including  thoso  procoduros  porformod  during 
tho  quarantlno  of  nowly  purchasod  animals,  3.  tho  post  mortom  oxamination  of  animals  that  dio  in  tho 
colony,  and  4.  tho  dPvolopmont  of  standards  for  oporation  and  quality  control.  Whon  indlcotod  by  tko 
findings,  oxporimontal  studios  aro  initiatod  to  oxploro  In  dotoll  tho  probloms  that  occur. 

PROGRESS:  Tho  provalenco  of  spontanoous  Infoctlous  disoasos  In  tho  rodont  brooding  colony  romainod  at 
a  low  lovol  during  tho  yoar.  This  obsorvotlon  Is  consistont  with  findings  during  tho  provlous  roporting 
porlod.  Annual  production  of  mico,  rats,  hamstors  and  guinoa  pigs  was  roducod  slightly  duo  to  a  docroaso 
In  domond. 

Disooso  scrooning  was  conductod  quartorly  utilizing  rolirod  broodors  from  tho  mouso,  homstor  and  guinoa 
pig  production  units.  Results  of  histopathologic  findings  aro  summarlzod  in  Toblo  1.  All  losions  observed 
wore  mild  and  focal  in  nature  and  are  not  uncommon  in  old  animals  mai.itainod  undor  conventional 
conditions.  Lesions  obsorvad  warn  considarad  daganorotlvo  in  naturo,  except  tho  pulmonary  losions  In  mico 
which  ware  consistant  with  chronic  murine  pneumonia,  and  tho  nomotodos  in  tho  intestinal  tract  of  mice 
which  wore  idontifiod  as  pinworms  (Aspicularis  sp.l 


Table  1.  Frequency  of  Histopathologic  Findings  in  tho 
Rodont  Brooding  Colony— 1974. 


BB 

Number 

Examined 

Pulmonary 
No.  {«) 

Gastro¬ 
intestinal 
No.  (%) 

Genito¬ 

urinary 

No.  (*) 

Hepatic 
No.  («) 

Mouse 

50 

14  128)* 

5  110)* 

12  (24) 

11  (22) 

Hamster  ; 

30 

0 

2  (6) 

2  (6) 

4  (13) 

Guinea  Pig 

35 

14  (40) 

0 

3  (8.5) 

6  (17) 

*  Nomatodlasis 

Bdctoriologic  pxomlnations  identified  organisms  simiior  in  typo  ontf  prevalence  to  thoso  published  in 
provbus  annual  reports.  Virologic  scrooning  studios  wore  porformoq  uslpg  sera  from  50  retired  brooder 
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mlc«.  Th«  htmagfllutination-lnhlbllleii  Utl  (HI)  wai  uilliz«d  for  dotoctlog  ORlIbodfot  to  GO  Vil,  Sondol, 
Roovirut  3,  Mlnuto  Virus  of  Mico,  Pnoumonlo  Virus  of  Mtco,  K,  and  Polyoma  virvsos.  Hopotltls,  Lympiiocytie 
Choriomonlngitls,  and  Mouto  Adonovirus  antibodlos  woro  dotoctod  utilizing  tho  Complomont— fixation  tost 
(CP).  Rosults  of  tho  Hi  tists  aro  shown  In  Tablo  2.  Rosults  of  tho  CF  tosts  woro  not  avollablo  at  tho  timo 
of  publication. 

During  tho  poriod  1  April  1974  through  31  March  1975,  340  rhosus  monkoys  woro  importod  diroclly  from 
India.  Twolvo  ( 3.5:0)  monkoys  diod  during  tho  quorontino  poriod,  primarily  from  gostrointostlnal  and 
rospirotory  disoasos  (son  Tablo  3).  Intostlnol  parasitism  ond  moaslos  woro  provalont  In  nowly  arrivnd 
monkoys.  Ono  monkoy  that  was  sacrificod  in  Fobruary,  1975  aftor  oxhibiting  clinical  signs  of  a  CNS 
disturbonco,  had  a  lobar  pnoumonia;  a  Pneumococcus  sp.  was  Isolatod  from  tho  lungs. 

Throo  gibbons  In  tho  SMRL  colony  diod  during  tho  yoar.  Ono  adult  malo  (S—58)  dfod  of  pnoumonia  duo 
to  migrating  Strong/loides  sp.  larvao.  Two  immoturo  colony- born  gibbons  (PC  22,  PC  23)  diod  this  yoar. 
Gibbon  PC  22  diod  of  a  batorlal  pnoumonia;  no  losions  woro  soon  at  nocropsy  nxaminatlon  which  would 
occount  for  tho  doath  of  PC  23. 


Tablo  2.  Provalonco  of  Virus  HI  Antibody  In  50  Mico 


Tablo  3.  Rhosus  Monkoy  Lossns  During  Quorontino 
April  1974-Morch  1975 


Intostinai 

Disooso 

3 

2 

1 
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u  ,L  Numbor  Number 

Month  Rtcoivod  Deaths 


5  (5.9«) 


3  (3.5«) 

4  (2.3«) 


12  (3.5%) 


Percent  Positive 

69 

60 

60 

57 


Virus  Antibody 

GD  VII 
Sondol 
Reovirus  3 

Minute  Virus  of  Mice 
Pneumonia  Virus  of  Mice 
K 

Polyoma 


wp 


October  and  Ooeombor  1974,  ton  colony  robbltf  dovolo|iod  o  Modoroto  to  torvoro  nocrotic 
dormatltis  of  tko  limbs.  Tko  infoction  gonorolly  bogon  on  tko  paw  and  progrostod  proximolly.  Clinically, 
tko  disooso  was  ckorocttrlzod  by  swolling,  rodnnss,  pain  and  loss  of  hair  ovor  tbo  offoctod  oroos.  Lotor 
tko  skin  bocomo  nocrotic  and  slougkod.  In  somo  rabbits  tko  ontiro  limb  was  Involvod,  whilo  in  otfcors  only 
tko  distal  portion  of  tko  limb  was  offoctod.  Six  onimals  rospondod  to  14  doys  of  Konomycln  tkoropy 
(15  mg/kg/doy),  whilo  four  animals  did  not  rospond  and  kod  to  bo  sacrificod.  Histologically,  tko  disooso 
was  ckaractorizod  os  a  nocrotic  or  pyogranulomotous  dormatitls  witk  bactorial  colonlos  visible  in  tko 
nocrotic  dobris.  Bactorioiogic  oxamlnation  rovoalod  coagulaso  positivo  Slaphylococcus  aureus.  Affoctod 
tissues  wore  collected  at  necropsy,  ground  in  a  sterile  glass  Tonbrook  grinder  and  Inoculated  into  the 
dermis  and  subcutaneous  tissue  of  the  hindpaw  of  three  clinically  normal  rqbbits.  One  robbit  developed  a 
subcutaneous  abscess  12  days  after  Inoculation  which  persisted  until  the  animal  was  sacrificed  at  four 
weeks.  S.  aureus  was  recovered  in  pure  culture.  The  portol  of  entry  has  not  been  clearly  established, 
but  may  have  been  through  the  nail  bed  following  trouma  produced  during  toenail  clipping  operotlons. 

Mice  in  the  breeding  colony  were  found  to  be  infested  with  mites  In  October  1974.  Alopecia,  pruritus  and 
inflammation  were  the  predominant  clinical  signs.  The  mite  was  identified  as  Myobia  musculi.  All  rooms 
were  contaminated  and  all  ages  were  affected.  The  condition  was  brought  under  control  by  whole  body 
immersion  of  mice  in  a  2«  malathlon  solution.  Pregnant  animals  were  not  dipped  until  after  their  young 
were  weaned.  Baby  mice  were  not  dipped  until  the  time  of  weaning.  All  bedding  and  cages  were 
autoclaved  before  and  after  use  for  six  weeks.  Mortality  from  the  dipping  process  was  less  than  0.4%. 
No  evidence  of  mite  Infestation  has  been  observed  during  the  last  three  months. 
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V«M«brat«  R«t«rvolrt  of  DliooM 


Principal  Invasttgalori 
Assoeiat*  Invattigaforti 


Jo*  T.  Mardioli,  Jr.,  Fk.D. 

Anara  Markvong' 

Vanda*  Nongngork 


OBJECTIVE:  To  provid*  prompt  Idantificotion  of  tpacimtnt  ond  to  advit*  concarning  tk*  ecology  of 
vortobratas  involvod  In  th*  tropimiision  of  human  disoos*. 

BACKGROUND  t  Our  largo  vortabrat*  collactlon  wat  moved  to  th*  Applied  Scientific  Reteorch  Corporotion 
of  Thailand,  where  It  became  the  nucleus  of  th*  Thai  Notional  Reference  Collections  under  th*  curotorship 
of  th*  late  Mr.  Kitti  Thonglongya.  A  definitive  collection  of  Aslan  rots  and  mice  Is  still  housed  at  SEATO 
Medical  Reseorch  Laboratory. 

Vertebrate  studies  starting  with  birds  in  th*  ecology  of  Japones*  Encephaiitis  virus  later  shifted  to  mammals. 
Surprising  discoveries  In  Thai  mommols  upset  previous  taxonomies,  necessitating  revisions  throughout  th* 
entire  Asian  rang*  of  some  genero.  (Travel  outside  of  Thailand  was  at  personal  expense). 

DESCRIPTION:  All  possible  evidence  for  species-limits  has  been  assembled  Including  scientific  study- 
skins  and  skulls,  tap*  recordings  of  vocalizations,  observations  of  behavior  and  ecology  in  th*  natural 
state,  host— specific  ectoparasites,  karyogroms,  and  breeding  experiments.  Notiv*  mouse  colonies  have  been 
distributed  to  laboratories  at  Yale,  Roswell  Park  Memorial  Institute,  NIH,  Houston,  Woods  Hole,  Bonn, 
Cofflbridge,  Lousonne,  and  New  Zealand.  At  th*  moment  w*  hove  requests  for  shipment  of  mice  to  Buffolo, 
NIH,  Houston,  and  Hannover.  Th*  above  loborotorles  or*  studying  viruses,  cancer,  cytogentics,  chromosome 
banding  potterns,  and  satellite  ONA.  Our  colony  of  th*  Asian  house  mouse,  Adus  musculus  costoneus,  has 
been  especially  valuable  for  cytologic  and  cancer  research  because  of  Its  wealth  of  novel  olleles  unknown 
In  th*  loboratory  house  mouse. 

PROGRESS:  Idenlification  of  Infected  Animals.  Some  identifications  for  various  studies  or*  listed  in 
Table  ). 

Taxonomic  Research:  Table  2  Is  an  addition  to  th*  taxonomic  checklist  previously  reported  ( 1  ). 
Determination  of  th*  number  of  species  of  gibbons  (Table  3)  grew  out  of  interest  in  rearing  these  apes 
at  SEATO  Medical  Research  Laboratory,  where  vocol  distinctions  were  first  noticed,  and  where  karyotypes 
of  three  species  were  prepared.  With  E.  Marshall,  top*  recordings  were  mad*  of  every  species  (in  th* 
wild  except  for  Hy/ohafes  conco/or  (Figure  1).  W#  discovered  previously  unknown  areas  of  Hylobafes  agilis 
in  Southern  Thoiland  and  Central  Kalimantan  (Figure  2).  W*  are  th*  first  to  possess  data  permitting  a 
definitive  enumeration  of  th*  species  (Table  3). 

REFERENCE : 

1.  Marshall,  J.  T. :  SEATO  Medical  Research  Laboratory  Annual  Report,  April  1974 


I  University  of  Arizona,  Tucson,  Arizona. 
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Tabu  1.  Idantificatton  of  InfocUd  Animals 


Ratfus  surifer  Host  of  floos;  forost  at  Sakaorot  Station 

Rottus  norvegicus  Host  of  fUos;  indoors  at  Paktongchai  (Black  pkato)  and  Bangkok 

Rattus  losea  sakeratensis  No  known  octoporasitnsj  fiolds  at  Paktongchai 


TabI*  2.  ChaA8*t  la  Cbackllst  of  Thai  Rots  oad  MIco  (1) 


Foraior  Noaio 

Now  Noioo 

SubgoAos  Loggod'ilo 

SubgoBus  Pyroaiyi 

Roioh  Rots 

SubgoBUt  MoxoBiyt 

NIvIvontor  Group 

SubgoBui  NIvIvoBfor 

Rattus  niviventer 

Rattus  confucianus 

Raltus  fulvescem 

Rattus  bukit 

Raltus  fulvetcens  fulvescens 

Rattus  bukit  gracilis 

Rattus  nielli  It  oddod,  os  numbor  37, 

Ib  tho  Subgonui  LoopoldoBiyt. 

"  Rattus  sakeratensis  " 

Rattus  losea  sakeratensis 

Toblo  3.  Toxonoiny  of  Gibbons  (Lostor  Apos),  Gonus  Hylobates 


Selontific  Nano 

Common  Nomo 

Ckoroctorittlc 

A.  Subgonut  Sympholongut 

50  ckromotomot 

1.  Hylobates  syndactylus 

Siomong 

B.  Subgonut  Nomotcut 

52  chrenotomot 

2.  Hylobates  concolor 

Holnon  gibbon 

C.  Subgonut  Hylobalot 

44  cbromofomot 

1.  Porlphoral,  Itolotod  tpoclot 

3.  Hylobates  molocfi 

Jovon  gibbon 

4.  Hylobates  hoolock 

Hoolock 

5.  Hylobates  kfossi 

Montawol  gibbon 

II.  Tho  Lar  conplox 

0.  Suportpoclot  of  pliootut/muollorl 

Bubbling  groof— coll 

6,  Hylobates  pileatus 

Pliootod  gibbon 

7.  Hylobates  muelleri 

Bornoon  gibbon 

b.  Suportpoclot  of  oglilt/lar 

"Soaring"  groat— call 

8.  Hylobates  agilis 

Agilo  gibbon 

9.  Hylobates  lar 

Whito— kondod  gibbon 
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Figure  2.  Distribution  of  species  of  gibbons.  Solid  circles  indicate 
the  places  where  the  author  tape-recorded  wild  gibbons^ 
open  circles  are  places  whence  recordings  were  supplied 
by  colleagues. 


Migratory  Aaiaoi  PotlMleglcal  Svrvgy 


Principal  Invostlgotor  > 


H.  Elliott  McCluro,  Pli.D. 


OBJECTIVE-.  Tho  obioctivos  of  tho  MAPS  program  at  tot  out  in  tbo  original  propotol  of  1963  wot  to 
loam  tho  migration  routoi  of  birdi  of  Eatt  Atlo,  tho  octoporotltot  that  woro  horbourod  on  tho  birdt  and 
tho  hoomatozoa  which  infoctod  birdt  at  corrolotlvo  data  for  uto  by  opidomlologittt  Intorottod  In  tho 
ditportol  and  periodic  occurroneo  of  human  InfocHont,  ospocloliy  tho  arthropod  borno  virutot  and 
rickotttiot. 

BACKGROUND:  In  October  1973  tho  Migratory  Animal  Pathological  Survey  activity  wot  doted  and  all 
of  tho  filet  and  library  moved  from  tho  Applied  Scientific  Rotoorch  Corporotion  of  Thailand  (ASRCT)  to 
tho  SEATO  Medical  Laboratory.  A  final  report  on  tho  ttudy  of  bird  migration  In  Eattorn  Atlo  hot  boon 
completed  and  publithod  In  book  form  ( 1 ).  Tho  tint  quarter  of  tho  year  wot  devoted  to  proof  reading 
and  compotition  of  the  book  which  come  off  tho  prott  In  Juno.  More  than  1,000  copiot  woro  moiled 
to  ornilhologittt  and  librariot  throughout  tho  world  and  there  hot  boon  a  ttoody  demand  for  copiot  over 
since. 

Thit  report  tummorizod  the  retuitt  from  tho  banding  of  more  than  1,200,000  birdt  of  1,218  tpoclot  In  ton 
countries  of  Eastern  Asia;  India,  Thailand,  Malaysia,  Indonotio,  Philippines,  Taiwan,  Hong  Kong,  Japan  and 
Korea.  There  were  more  than  seven  thousand  recoveries  from  these  birdt  and  their  movements  demonstrated 
that  there  were  four  major  flywayt  across  Asia,  the  studies  being  made  in  the  East  Asian  and  Indo— Asian 
flyways.  The  other  two  flywoys  are  the  Eastern  European  and  Western  European.  Within  these  four 
flywayt  are  numerous  migration  routes  related  to  species  and  populations.  Mott  species  or  populations 
remained  in  a  given  flyway  without  much  overlap  to  adjacent  ones.  A  given  species  with  o  wide  distribu. 
tion  may  hove  populations  restricted  to  certain  flywayt  and  migration  routes.  Other  Information  arising 
from  these  studies  demonstrated  that  there  wot  migrotlon  within  the  temperate  zone  and  limited  to  It, 
migration  within  the  tropics  and  limited  to  it,  nomadism,  oltitudinol  migration,  and  locol  dispersion  os  well. 

Survival  among  the  birds  followed  patterns  already  demonstrated  in  Europe  and  North  America.  Juvenile 
mortality  is  60^6  or  more  until  they  gain  experience.  Following  the  first  year  survival  rises  until  75%  or 
more  live  through  each  succeeding  year.  Data  from  Malaysia  where  there  was  a  long  term  survivol  study 
indicated  thot  many  species  were  long  lived,  even  tiny  sunbirds  which  were  still  olive  and  octive  at  12 
years. 

PROGRESS;  The  work  of  MAPS  was  divided  into  three  phases;  bird  migration,  ectoparasites,  and  avion 
haematozoa.  Summary  of  the  ectoparasite  studies  appeared  in  book  form  in  1973(2).  During  the  remain¬ 
der  of  1974  much  lime  was  devoted  to  the  preparation  of  a  report  on  the  haemotozoo  studies.  These  hod 
involved  the  examination  of  more  than  50,000  blood  films  from  1,147  species  which  had  been  completed 
before  the  project  wos  closed  at  ASRCT.  Summary,  analysis,  and  revision  ore  still  underway  and  it  is 
expected  that  the  volume  will  be  completed  in  1975  or  1976  to  moke  up  the  third  report  from  this 
extensive  study  in  Asia. 

in  the  meantime  recovery  records  continue  to  come  in  from  hunters  and  bird  students  In  Eastern  Asia 
gradually  increasing  our  knowledge  of  the  survival  of  birds.  Mony  species  have  now  passed  10  years. 

REFERENCES; 

1.  McClure,  H.E.:  Migrotlon  and  Survival  of  the  Birds  of  Asio,  Bangkok  <  U.S.  Army  Component,  SEATO 
Medical  Research  Laboratory,  1974,  p  476. 

2.  McClure,  H.E.  and  Ratonaworabhan,  N.t  Some  Ectoporasites  of  the  Birds  of  Asia,  Bangkok >  Applied 
Scientific  Corporation  of  Thailand,  1973,  p  219. 
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MALARIA  STUDIES 


Th«  SupprMtioii  of  Plasmodium  falciparum  aod  Plasmodium  vivax 
PoraiHontai  by  o  0ifor«yida|HOiio  —  PyriRioHia«ioo  CoaiblMtien 


Principoi  Invottiootor:  Eliot  J.  Poorlnoa,  MAJ,  MC 

Afioclato  Invostioatofsi  Withoon  Tbionoowii 

Bon  F.  Coitanodo,  SFC 

OBJECTIVEi  To  study  tho  offoctivonoss  of  iho  eofflbinotlon  of  dlformytdapsoao  (OFO)  200  mp  and 
pyrlmothoinino  (Py)  12.5  mg  In  tupprottlng  porotltomios  in  on  oroo  with  known  cbloroquino  rotUionf 
folclporuffl  malaria. 

BACKGROUND:  Tho  combination  of  daptono  (OCXS)  and  pyrimotbamino  (Py)  in  tho  cbomosupprossion  of 
chtoroquino  rosistont  falciparum  malaria  has  boon  provioutly  shown  to  bo  officacious.  Tho  longor  holf  Ilfo 
of  tho  dlformyl  congonor  of  dopsono  should  rondor  this  sulfono  In  combination  with  pyrimotbomino  a  bottor 
chofflosupprossivo  agont. 

DESCRIPTION:  Six  hundrod  and  fifty  — nino  somi  — Immuno  study  subjocts  from  throo  vlllogos  In  Prochlnburl 
Provinco,  Northoast  Thailand  woro  assignod  to  ono  of  fivo  drug  study  groups.  Subjocts  rocolvod  a  wookly 
modicollon,  undor  o  doublo  blind  dosign,  of  ono  of  tho  following.- 

a.  OFO  200  mg  ond  Py  12.5  mg 

b.  OFO  400  mg 

c.  OOS  100  mg  ond  Py  12.5  mg 

d.  Py  25  mg 
0.  Placobo 

Each  study  subjoct  was  visitod  wookly;  at  which  timo  tho  modleotlon  was  givon  and  swallowod  undor 
suporvislon;  o  capillary  blood  drawn  for  a  thick  — thin  malorio  smoor;  and  a  history  of  lllnoss  sinco  tho 
prior  visit  notod.  Following  tho  drug  phoso  of  tho  study  four  additional  followup  visits  woro  mado. 

PROGRESS:  Fivo  hundrod  ninoty  — throo  study  subjocts  (90x)  complotod  tho  twonty  — six  wook  courso  of 

fflodicotion.  Figuro  1  shows  that  tho  wookly  attack  rotos  of  now  falciparum  Infoctlons  woro  lowor  during 

tho  modication  phaso  of  tho  triol  In  tho  sulfono  groups  (OFD  — Py,  DDS  — Py,  and  DFO)  comporod  to  olthor 
tho  pyrimotbomino  or  placobo  group.  It  can  bo  furthor  soon  that  parasitoroias  woro  supprossod  In  tho  DFO— 
Py,  OOS  — Py,  and  DFO  groups  in  tho  oorly  phaso  of  tho  study.  An  Incroosod  numbor  of  falciparum  casos 

was  soon  In  wooks  7  — 8  In  both  tho  DFO- Py  and  DFO  groups,  whilo  a  similar  Incroaso  was  soon  in  tho 

DDS  — Py  group  lator  (wook  13). 

Figuro  2  shows  tho  cumulotivo  infoction  ratos  of  Individual  study  subjocts  in  tho  courso  of  tho  26  wook 
trial  and  tho  subsoquont  follow  —  ups.  Tho  data  indicatos  a  4.6  fold  roductlon  in  tho  cumulotivo  parasitomic 
rato  for  P.  falciparum  in  tho  DFO  —  Py  group  and  a  6.4  fold  roductlon  in  tho  DDS  —  Py  group  whon  comporod 
to  tho  placobo  group. 

Tho  rosults  of  microscopy  for  falciparum  parasitomias  oro  givon  in  Tablo  1. 

Statistical  ovaluation  comparing  tho  various  drug  rogimons  wos  undortakon.  Highly  significant  rosults  woro 
obtainod  which  showod  that  DFD  — Py,  DDS  — Py,  and  DFD  alono  woro  offoctivo  chomosupprossivo  agonts 
against  P.  falciparum  whon  comporod  with  placobo  alono  (0.0005  >p).  DFD  — Py,  as  a  combination,  was 
moro  offoctivo  than  its  componont  ports:  DFD  (0.0005  >  p)  or  Py  (0.0005  :>■  p)  in  supprossing  a  falciparum 
parasitomio.  Significant  difforoncos,  llkowlso,  woro  soon  whon  DDS  — Py  was  comparod  with  DFD  alono 
(0.0005  >p),  and  Py  alono  (0.0005  >  p);  howovor,  a  diroct  comparison  bolwoon  DFD  — Py  and  DDS  — Py 
failod  to  rovool  any  significant  difforonco  in  officacy  ( 0.4875  >  p  >  0.475 ).  Tablo  2  summarlzos  thoso 
statistics. 
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Tabu  1.  RatuHt  of  Sllifo  Microscopy*  Drug  Groups 


Slide  results 

Pyrine. 

thonloe 

DFD-Py 

Placebo 

ODS-Py 

OFD 

Negative  slides 

2139 

2697 

2015 

2716 

2528 

Falciparum  (P.f.t.)  positive 

433 

27 

449 

28 

58 

VIvox  (P.v.t.)  positive 

124 

25 

148 

46 

111 

Mixed  (P.f.t.  +  P.v.t.)  positive 

22 

2 

14 

1 

6 

Totol 

2718 

2751 

2626 

2791 

2703 

*  Excluded  or*  P.  falciparum  pamotocytomla  (P.f.g. )  results  and  smears  preceded  the  week 
before  by  obsenteeism. 


Table.  2  Calculated  Student-t-vaiues  for  Falciparum  Parasitemias  (P  value) 


DFD 

Py 

Placebo 

DDS-Py 

DFD-Py 

3.7470* 

20.4216* 

21.0752* 

0.0553 

(0.0005>|)) 

(0.0005  >  p) 

(0.0005>p) 

(0.4875>p>  0.475) 

ODS-Py 

3.8181* 

(0.0005>p) 

20.5830* 

(0.0005>p) 

21.2391* 
(0.0005>  p) 

•  Values  significant  In  favor  of  DFD— Py 
’  Values  significant  in  favor  of  ODS— Py 

While  study  subjects  receiving  the  drugs:  DOS  — Py,  OFD  — Py  or  OFD  alone  were  porasitemic  less  often 
(Table  3),  no  statistically  significant  difference  (X^  ==  2.1613;  0.40>p>0.35)  in  the  density  of  falcipa. 
rum  parasites  was  seen  (Table  4). 


Table  3.  P.  falciparum  Asexual  Parasitemias  Experienced 
by  Study  Subjects  During  Chemosuppresston 


Group 

Number 

subjects 

Number  (prop.) 
infected 

Total  (average) 
number  of 
episodes 

Average  duration 
(weeks)  of 
episode 

DDS-Py 

123 

12  (0.10) 

17  (1.42) 

1.42 

DFD-Py 

118 

16  (0.14) 

19  (1.19) 

1.42 

Dlformyldapsonr 

117 

26  (0.22) 

42  (1.62) 

1.43 

Pyrimethamine 

118 

64  (0.54) 

207  (3.23) 

1.89 

Palcebo 

117 

73  (0.62) 

234  (3.21) 

1.98 

Tabi«  4.  OmsIIIm  of  P.  falciparum  AMxwal  ParoxIlMiiai 
Exp«rl*iic*d  by  Study  Sub|«ctt  Ouriafl  Ckunosuppruiiloa 


Group 

Nufflbar  (proportion) 
parasitamlas* 

<20 

>20 

DDS-Py 

16(0.94) 

1  (0.06) 

DFD-Py 

16(0.84) 

3(0.16) 

Diformyidapsona 

39(0.93) 

3  (0.07) 

Pyrimathamina 

180(0.87) 

27  (0.13) 

Piacabo 

208  (0.89) 

26  (0.11) 

*  In  paratitas  par  100  whita  blood  calls. 


With  cassation  of  chaniosupprassion  fha  following  naw  folclporuni  Infactlons  wara  saan  In  tha  fiva  groupsi 
thirtaan  In  tha  DFO  — Py  group;  olavan  In  tha  OFO  group;  fiftaan  In  tha  DDS  — Py  group;  ona  In  tha 
pyrlmathoffllna  group;  and  two  In  tha  plocabo  group.  Of  thasa  post  — traotmant  falciparum  parasltamlas, 
24  of  42  occurrad  four  months  latar.  This  would  corraspond  to  Juna,  1974,  and  tha  start  of  a  naw 
malaria  transmission  saoson. 

A  largo  numbor  of  vivax  Infactlons  wara  saan  In  this  study  as  shown  In  Tabla  5. 


Toblo  5.  P.  vivax  Parasitamla  Exparlancad  by 
Study  Sub|acts  During  Chomosupprasslon 


Group 

Numbor  of 
sub|octs 

Numbar  (prop.) 
Infactad 

DDS-Py 

123 

17  (0.14) 

DFD-Py 

118 

16  (0.14) 

DFD 

117 

28  (0.24) 

Py 

117 

52  (0.44) 

Piacabo 

117 

51  (0.44) 

Tha  Py  and  piacabo  groups  aach  had  a  44%  cumulativa  vivax  inf  action  rata  whila  tha  OFO  — Py  group  had 
14%,  tha  DOS— Py  group  14%,  and  tha  DFO  group  24%.  Statistical  avaluatlon  (Tabla  4)  showad  that  tha  thraa 
sulfona  groups  supprassad  vivax  parasitamlas  bottar  than  pyrimothamina  whan  comparad  with  tha  control 
group.  Py  olona  was  totally  Inaffactiva.  OFO  — Py  was  not  only  mora  affactiva  than  its  eomponant  parts< 
DFO  (0.0005 >  p)  and  Py  (0.0005  < p),  but  DFO  — Py  was  also  mora  afficocious  than  DDS  — Py  (0.01  >  p> 
0.005)  In  tha  waakly  chamosupprossion  of  vivax  malaria.  DDS  — Py  likawisa  was  mora  affactiva  than  DFD 
alona  (0.0005  >  p)  and  Py  alona  (0.0005  >  p)  In  tha  waakly  supprasslon  of  P.  vivax  parasitamlas.  Tabla  6 
summarizas  this  Informatian. 
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rabU  6.  Cale«la»«d  Stud«ii»-»-volttM  for  Vlvox  ParositMios  (p  volwo) 


DFD 

Py 

Ploeobo 

DDS-Py 

DFD-Py 

7.7092* 

(0.0005>p) 

9.2758* 

(0.0005>p) 

9.2758* 

(0.0005>p) 

2.2793* 

DDS-Py 

5.7599* 
(0.0005>  p) 

7.4425* 

(0.0005>p) 

8.5668* 

(o.ooo5;rp) 

•  Voluoi  significont  In  favor  of  OFD-Py 

*  Valuos  significont  In  favor  of  DDS— Py 


Following  comptollon  of  tho  ehnmosupproislvo  phoso  of  tbo  study  thoro  wos  on  Incrooso  soon  in  now  cosos 
of  vlvox  molorlo  in  tho  DFD-Py  group,  15;  DDS  -  Py,  16;  DFD,  11;  Py,  d;  and  ploeobo,  5.  Tho  Incrooso 
in  tho  cumulotlvo  valuos  for  vlvox  Infoctlons  oro  for  tho  DFD-Py  group  from  0.14  to  0.29;  for  tho  DDS-Py 
group  from  0.14  to  0.27;  for  tho  DFD  group  from  0.24  to  0.33;  for  tho  Py  group  0.44  to  0.48  and  for 
tho  ploeobo  group  from  0.44  to  0.49. 

SUMMARY:  Tho  combination  DFD  — Py  givon  wookly  was  shown  to  bo  on  offoctivo  chomosupprossivo  against 
both  folciporuffl  and  vlvox  porosltomlas,  causing  o  four  fold  plus  roduction  In  falciparum  porositomlos,  and 
on  opproximotoly  throo  fold  roduction  In  vlvax  parositomlos;  howovor,  this  comblnotlon  was  not  moro 
officaclous  than  DDS-Py  for  tho  chomosupprosslon  of  falciparum  molorio.  DFD  was  only  modorotoly 
offoctivo,  whilo  thoro  was  no  difforoneo  In  chomosupporsslon  botwoon  pyrimothamino  and  ploeobo. 
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FIGURE  2  CUMULATIVE  PROPORTION  OF  SUBJECTS  INFECTED  WITH  P  FALCIPARUM  BY  STUDY  GROUP 


Til*  SupprtHio*  of  Plasmodium  falciparum  a*d  Plasmodium  vivox 
Paratlt*fliiai  by  o  SttifodexlM— PyrliMlboalM  CoMbiMti** 

Prlnclpol  lRv*tHgatori  I  Eilot  J.  P*arlaiaR,  MAJ,  MC 

Richard  M.  Lanp*,  MAJ,  MC 

Attoclat*  Invvttlgatorsi  WIthoon  Thianonun 

Robert  S.  K*nii*dy,  SFC 

OBJECTIVE;  To  itudy  th*  •ff*ctiv*n*si  of  tho  eombinotlon  of  lulfadoxin*  (S)  500  mg  *nd  pyrlnathonin* 
(Py)  25  mg  glv*n  In  two  dot*  r*glm«ns  In  supprosslng  poraiiUmias  In  on  ar*a  with  known  ehloroquin* 
roslstont  falciparum  malorlo. 

BACKGROUND :  Thn  combination  of  a  tulfon*  or  tulfonamid*  with  pyrimothamin*  In  th*  ch*motuppr*islon 
of  ehloroquin*  roslstant  falciparum  malorlo  has  boon  previously  shown  to  be  efficacious.  The  longer  holf 
Ilf*  of  a  long  acting  sulfonamide,  such  as  sulfadoxine  (t|/2  =  150  — 200  hrs),  should  render  this,  in  com. 
blnotlon  with  a  matched  (in  terms  of  ti/j)  dihydrofolic  acid  reductase,  a  better  chemosuppresslv*  ogent. 

DESCRIPTION :  Seven  hundred  and  fifty  six  semi— Immune  study  subjects  from  four  villages  In  Prachinburl 
Province,  Northeast  Thailand  were  assigned  to  one  of  five  drug  study  groups.  Subjects  received,  under  a 
double  blind  design,  one  of  the  following  medicotlonsi 

a.  Sulfadoxine  1000  mg  —  pyrimethamine  50  mg  biweekly 

b.  Sulfadoxine  500  mg  —  pyrimethamine  25  mg  biweekly 

c.  Diformyldapsone  200  mg  —  pyrimethamine  12.5  mg  weekly 

d.  Diformyldapsone  400  mg  -  pyrimethamine  25  mg  weekly 

e.  Placebo  weekly 

Each  study  subject  was  visited  weekly,  at  which  time  the  medication  was  given  and  swallowed  under 
supervision,  a  capillary  blood  drawn  for  a  thick— thin  malaria  smear,  and  a  history  of  illness  since  th* 
prior  visit  noted.  For  those  subjects  receiving  a  biweekly  medication  regimen,  placebo  tablets  were  given 
on  th*  alternate  weeks;  thus  study  subjects  received  two  tablets  weekly. 

PROGRESS:  Th*  twenty— six  week  course  of  medication  phase  of  th*  study  was  concluded  on  8  February 
1975.  Currently  th*  study  subjects  are  being  monitored  bimonthly  for  evidence  of  malaria  transmission 
in  the  absence  of  chemosuppresslv*  agents.  At  th*  termination  of  th*  medication  phase,  th*  average 
weekly  study  subject  participation  rat*  was  approximately  88  x.  As  th*  microscopy  has  not  been  completed, 
no  data  reduction  is  possible  at  this  time. 

SUMMARY:  Th*  combination  of  sulfadoxine  and  pyrimethamine  has  been  given  biweekly  at  two  dosage 
levels  for  26  weeks  to  seml-immun*  Individuals  in  an  area  known  to  have  ehloroquin*  resistant  falciparum 
malaria.  The  preliminary  results  of  this  study  are  not  yet  available. 


Evatuafion  of  tiio  Sporontieidoi  Activity  of  Pyrimothoaino-suifodoiliio 
( Foniidor )  Agolatt  P.  falciparum  la  Tkolload 

Principal  Invoitlgotorn  Edward  B.  Ooborstyn,  MAJ,  MC 

Oouflios  J.  Gould,  Ph.O. 

Suphot  Nooypotimanondk,  M.D. 

Stophon  C.  Hofflbroo,  CPT,  MSC 
Anthony  P.  Hall,  COL,  MC 

OBJECTIVE :  To  dotornino  tho  offoct  of  slnglo  dot*  Fontldor  thoropy  upon  tho  subsoquont  dovolopnont 
of  oocysts  ond  sporozoltas  of  P.  falciparum  In  voctor  mosquitoas  and  to  corroloto  this  information  with 
plormo  Uvols  of  pyrlmothomino  and  sulfddoxino  ot  tho  timo  of  mosquito  fooding.  Tho  activity  of  pyri. 
mothomlno  olono  will  also  bo  ovoluotod. 

BACKGROUND!  Fonsidor,  tho  fixod  combination  of  pyrlmothomino  and  sulfodoxino,  hos  boon  shown  to  bo 
vory  offoctivo  against  chloroquino  rosistont  and  chloroquino  sonsitivo  strains  of  P.  falciparum  os  woll  os 
P.  vivax  malaria  In  many  ports  of  tho  world.  It  Is  currontly  rocommondod  In  Thoilond  os  on  oitornotivo 
thoropoutlc  rogimon  in  tho  guidollnos  of  tho  Notionoi  Malaria  Eradication  Pro|oct.  A  numbor  of  studios 
(1,  21  hovo  provon  its  offoclivonoss  as  a  schizonticido,  but  It  has  not  horotoforo  boon  odoquotoly  InvostU 
gatod  as  a  gomatocytocldo  and  sporonticldo.  Chin,  ot  al.  ( 1  )  fod  Anopheles  b.  balabacensis  mosquitoos 
on  patlonts  following  singlo— doso  thoropy;  howovor,  plasma  iovols  of  tho  constituont  drugs  woro  not  dotor. 
mlnod  ot  any  timo.  in  thoir  sorios,  47%  of  mosquitoos  fod  on  patlonts  with  gomotocytomlo  showod 
dovolopmont  of  tho  parasife  up  to  tho  sporozoito  stage,  after  fooding  on  days  7-9  and  13~I4  following 
thoropy. 

In  viow  of  tho  olroody  wldosprood  uso  of  Fonsidor  In  tho  thoropy  of  molorio  in  Southoost  Aslo,  ond  its 
omorgonco  os  tho  drug  of  cholco  for  chloroquino -rosistont  malaria  In  many  ports  of  tho  world,  tho  offoct 
of  this  drug  upon  tho  infoctivlty  of  gomotocytos  noods  to  bo  conclusivoly  dotormlnod.  Epidomiologicolty, 
It  Is  ossontlol  to  bo  awaro  of  tho  nood  for  tho  additional  uso  of  o  sporontlcldol  such  os  prlmoqulno,  in 
combinotlon  thoropy. 

DESCRIPTION  1  Patlonts  prosonting  to  tho  Malaria  Eradication  Sorvico  and  district  hospital  outpotlont 
clinics  in  Phrobuddhobot,  Control  Thailand,  who  oro  at  least  15  yoors  old  and  oro  found  to  hovo  Infoctions 
with  P.  falciparum  aro  considorod  ollgiblo  for  admission  to  tho  study. 

Eligiblo  patlonts  aro  thon  randomly  ossignod  to  ono  of  thrao  groups:  Group  A.-  patlonts  aro  troatod  with 
a  slnglo  doso  of  Fonsidor,  two  toblots  (total  50  mg  pyrlmothamino,  1000  mg  sulfodoxino).  Group  Bi 
patlonts  aro  troatod  with  quinino,  10  grains  ovory  olght  hours  for  six  days.  Group  Ci  patlonts  receive 
quinino  os  In  Group  B,  plus  pyrlmothomino  50  mg  daily  for  throo  days. 

Fonsidor,  olthor  alono  or  In  combination  with  quinino,  is*  tho  standard  thoropy  for  P.  falciparum  usod  in  tho 
outpotlont  clinic  and  on  tho  words  In  Prabuddhabat  Hospital,  and  in  tho  clinic  oporotod  by  tho  National 
Malaria  Eradication  Projoct. 

Modicotions  oro  odminlstorod  by  tho  nursing  stoff,  undor  tho  suporvislon  of  tho  study  physicians.  At  tho 
conclusion  of  tho  21— day  study  poriod,  patlonts  from  Group  B  and  C  aro  glvon  two  toblots  of  Fonsidor. 
Rocrudosconcos,  if  thoy  occur,  aro  ro— troatod  with  Quinino— Fonsidar  on  an  individualizod  basis. 

Poraslto  counts  aro  porformod  and  blood  is  drown  for  pyrlmothamino  and  sulfodoxino  Iovols  boforo 
trootmont  is  bogun,  daily  In  hospital  and  on  days  5,  10,  15  and  20.  Mosquito  foods  oro  porformod  on 
days  0,  5,  10,  15  and  20  using  colonizod  A.  b.  balabacensis  from  tho  SEATO  Modical  Rosoarch  Laboratory 
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Pkrobuddkabot  iRMctary.  PotlMts  art  aik*d  to  roturn  to  tko  SEATO  Modlcol  Rotoorcli  Loborotory  faiMctary 
for  follow— up.  If  nocoifory,  tboy  oro  followed  at  boMo. 

Ton  poreont  of  tho  mosquitoos  fod  on  tho  patients  oro  dlssoctnd  ton  doyi  after  feeding,  ond  oil  okosqettoos 
ore  dissected  on  day  15,  regardless  of  the  results  of  the  day  10  dissection. 

Plosmo  pyriffiothomlne  and  sulfadoxine  levels  are  performnd  at  the  SEATO  Medical  Research  Laboratory 
Biochemistry  Loboratory. 

Numbers  of  mosquitoes  developing  oocysts  ond  sporozoites  will  be  evoluoted  as  a  function  of  plosmo  lovels 
of  drug  at  the  time  of  feeding.  Patients  treated  with  quinine,  which  Is  known  to  hove  no  effect  on 
gametocytogeny  or  the  development  of  mosquito  forms,  will  provide  the  control  population. 

PROGRESS:  Doto  collection  is  incomplete,  ond  biochemical  analyses  ore  still  pending,  but  it  Is  becoming 
apparent  that  gametocytes  from  patients  with  detectable  pyrimethamine  and  sulfa  ore  infective  to  mosquitoes 
in  some  cases.  To  dote,  four  of  eight  potients  treated  with  the  pyrimethamine— sulfodoxine  comblnotion 
developed  gametocytes  infective  to  the  vector  mosquitoes.  All  patients  hod  detectable  serum  levels  of 
pyrimethamine  and  sulfadoxine  ot  the  time  of  mosquito  feeding. 

REFERENCES: 

1.  Chin,  W.,  and  Rattanarlthikul,  M. :  The  Evaluation  of  the  Presumptive  and  Radical  Treatments  against 
Falciparum  Molorlo  in  Thailand.  Southeast  Asion  J.  Trop.  Med.  Pub.  Health,  4;  400,  1972. 

2.  Chin,  W.,  Bear,  O.M.,  Colwell,  E.J.,  and  Kosakal,  S.  s  A  Comparative  Evaluation  of  Sulfolene— trime. 
thoprim  and  Sulphormethoxine— pyrimethamine  against  Falciparum  Molorlo  in  Thailand.  Am.  J.  Trop. 
Med.  Hyg.  22  >308,  1973. 
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Hospital  Survoy  of  Malaria  in  Tra<f  Frovinco,  Soutlioast  Thailand 
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Anthony  F.  Holl,  COL,  MC 
Edward  B.  Doborstyn,  MAJ,  MC 
Robort  J.  Schnntdor,  CFT,  MSC 
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Sonong  Kotokol,  M.D.  ‘ 


OBJECTIVE :  To  conduct  a  comprohnnsivn  outpottont  and  Inpatlont  survoy  of  tho  clinical  picturo  of  folcipa* 
rum  and  vivax  malaria  in  o  highly  ondomic  aroa  and  to  roloto  thoso  findings  to  iho  rosults  of  thorapy. 

BACKGROUND  •  Certain  parts  of  Trad  Province  ore  highly  endemic  for  malaria  and  this  disease  accounts 
for  SOX  of  all  admissions  to  the  Trad  Hospital.  SEATO  studies  were  initially  performed  at  the  Hospital 
by  Colwell  and  his  team  in  1970.  The  Rteckmann  In-vitro  test  showed  thot  the  falciparum  malaria  was 
highly  resistant  to  ehloroquine.  Extensive  experience  was  also  gained  with  the  combinotlon  of  quinine  and 
tetracycline  In  the  treatment  of  falciporum  malaria.  These  studies  terminated  in  1971.  In  January  1973 
an  outpatient  clinic  was  established  at  the  Trad  Hospital  and  maintained  for  an  18  month  period. 

DESCRIPTION :  The  SEATO  outpatient  clinic  at  Trod  Hospital  was  open  daily  from  11  January  1973  to  21 
July  1974.  The  patients  were  self— referred  or  referred  by  the  Hospitol  staff.  The  subjects  varied  from 
healthy  people  requesting  o  blood  checkup  to  patients  in  deep  coma  admitted  to  the  ward  and  then  examined. 
On  each  patient  the  following  details  were  recorded:  the  SEATO  OPO  number,  date,  time,  oge,  sex,  name, 
asexual  count,  garoetocytn  count,  history  of  malaria  and  the  fact  whether  the  potlent  hod  been  born  locally 
(local)  or  migrated  from  another  port  of  Thailand  (migrant).  On  patients  with  a  positive  malorlo  slide,  o 
clinical  history  was  token,  the  temperoture  recorded  ond  examinotion  performed  for  splenomegaly.  Selected 
patients  positive  for  moloria  were  admitted  to  the  word  ond  treoted  with  one  of  the  therapeutic  regimens 
being  evaluoted.  Further  dato  was  systematically  collected.  The  data  was  entered  on  punch  card  transcripts 
and  computer  onolysls  will  be  performed.  Complete  date  on  on  individual  patient  comprises  the  following: 
age,  sex,  parasite  count  In  clinic,  temperature  in  clinic,  presence  or  absence  of  splenomegaly  (In  clinic 
or  ward),  migrant  or  local  status,  prior  history,  Initial  parasite  count  in  hospital,  maximum  parasite  count 
In  hospital,  parasite  clearance  time  (in  hours),  initial  temperature  In  hospital,  temperature  clearance  time 
(in  hours),  lowest  hematocrit,  weight,  serum  bilirubin,  serum  creotinine,  type  of  therapy  and  therapeutic 
result. 

PROGRESS:  During  the  study,  11,241  patients  were  screened  for  molario  In  the  clinic  by  means  of  a 
blood  film.  Falciparum  malaria  was  diagnosed  in  4,824  people  and  vivax  malaria  In  929  (Table  1).  In 
1973  the  first  peak  for  falciparum  malaria  (Figure  1)  occurred  in  April  (344  cases)  and  a  second  peak  In 
November  (359  cases).  The  Incidence  of  vivax  malaria  showed  on  irregular  fluctuation.  The  prevalence 
of  malaria  was  much  greater  in  1974  and  falciparum  moloria  peaked  ogoln  in  April  (511  cases).  Vivox 
malaria  peaked  In  May  1974  (122  cases).  About  950  patients  with  falciparum  molario  were  admitted  to 
the  word  and  studied  by  the  SEATO  Lab. 

Detoils  of  the  therapeutic  regimens  used  and  results  obtained  are  detailed  elsewhere  In  this  report.  Com¬ 
puter  analysis  of  all  the  data  has  not  yet  been  completed.  Preliminary  analysis  of  the  data  has  clearly 
shown  that  the  average  severity  of  the  disease  (os  shown  by  the  parasite  count)  was  greater  in  the 


1  Trad  Frovinclal  Hospital,  Thoiland 
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pattoatt  wko  kad  mlgratad  fr««  otbar  parts  of  Thallaad.  la  coaportsoa  wM  Hraso  bora  locally.  Afao  Mm 
ovaropo  iavol  of  porositoaio  woi  lower  la  woaoa  oad  la  old  pooplo.  Tbo  lorpost  groop  of  potlools  wM 
foiciporo*  Moiorio  hod  o  porosito  couol  botwooo  10,000  oad  100,000  por  co.aia.  Tboro  wot  o  posItWo 
corrololioa  bolwooa  tfco  porosito  eouat,  tha  daoroo  of  oaaaila  and  the  dagroo  of  |auadlca.  Ctlaieolly  tba 
ovaroga  savarlty  of  tba  dUaosa  Is  worse  during  tha  saosonol  peaks  of  iacldanca.  It  will  be  latorastiag 
to  sea  whether  the  computer  analysis  supports  this  Impression. 

SUMMARY :  Between  January  1973  ond  July  1974,  the  SEATO  laboratory  aalatoiaad  a  malaria  outpatiant 
clinic  In  a  highly  endemic  oreo  of  Southeast  Thollond.  The  peok  of  molorio  iacideace  wos  higher  la  1974 
thon  1973.  This  confirms  that  malorlo  Is  still  a  serious  problem  In  that  area.  Four  thousand  eight  hundred 
patients  were  diagnosed  In  the  clinic  os  having  fotciporum  molorio  and  about  950  of  these  patients  ware 
admitted  for  theropeutic  studies.  A  computer  onolysls  of  the  outpatient  and  Inpatient  data  is  being 
prepored. 


Table  1.  SEATO  Clinical  Trad  Hospital  1973-1974 
Number  of  Patients  with  Polclparum  and  Vivax  Malaria 


Month 

Patients 

Screened 

Falciparum 

Malaria 

Vivax 

Molorla 

1973 

January* 

167 

75 

11 

February 

318 

102 

14 

March 

618 

278 

44 

April 

743 

344 

38 

May 

642 

252 

43 

June 

585 

221 

46 

July 

537 

225 

37 

August 

603 

208 

51 

September 

436 

103 

31 

October 

292 

71 

13 

November 

590 

359 

41 

December 

483 

268 

25 

Total 

6014 

2506 

394 

1974 

- 

January 

404 

187 

34 

February 

487 

239 

43 

Morch 

800 

378 

80 

April 

1071 

511 

112 

May 

1111 

481 

122 

June 

950 

385 

102 

July** 

404 

137 

42 

1973-1974 

Totol-11241 

11241 

4824 

929 

*  11.31  Jonuory  1973 
V  1.21  July  1974 
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Friaelpai  lavaitlQator*  i  Aathony  P.  Hall.  COL,  MC 

Harbart  E.  Sagol.  MAJ,  MC 
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Pung  Phifltuyotliln,  MQ,  RTA,  (Rid.) 


objective  ;  To  datarmlno  tha  eomparaHva  affUacy  of  offiodloquina  and  chloroqulat  againit  falciparun 
malaria  in  Thailand. 

BACKGROUND:  Intnrnst  In  4  —  amlnoqulnotlnns  oihar  than  chloroquinn  wot  rnawakonod  by  Schmidt  at  quotad 
by  RInckmann,  (1)  who  found  in  owl  monkayt  that  two  chloroquinn  —  rntittont  tiroint  of  P.  falciparum  worn 
moro  tutcoptibU  to  amodioquinn  thon  to  chloroquinn.  Rinckmonn  obtainnd  timllor  findingt  both  in  vitro 
and  in  vivo  olthough  radical  curot  worn  not  achinvnd  in  voluntnnrt.  Fitch  dnmonttratnd  that  owl  monkny 
nrythrocytot  infnctnd  with  chloroquinn  rntittont  P.  falciparum  had  a  dnficinncy  of  chloroquinn— C  uptokn, 
but  not  dnficinncy  of  amodioquinn —  C  uptakn  (2).  Thnrnforn,  wn  compornd  thn  thnrapoutlc  nfflcocy  of 
thn  two  drugt  In  o  chloroquinn  —  rntittont  nndnmic  orna.  Prnlimlnary  rntuitt  of  thit  itudy  havn  bnnn 
tabulotnd  (3). 

DESCRIPTION:  Thn  study  wot  pnrformnd  at  Trad  Hotpltol  In  Southnoti  Thailand  In  1973  and  1974.  Dntailt 
of  thn  rntnorch  mnthods  hovn  rncnntly  bnnn  givnn  (3).  Thn  arno  it  fornttnd  ond  molarlo  it  nndnmic 
throughout  thn  ynor.  Chloroquinn  givnn  nlthnr  oroily  or  parnntnroliy  (but  not  omodloquinn)  It  utnd  frnqunntiy 
to  trnot  potlantt  with  thn  clinical  diognotlt  of  malaria.  Chnmoprophyloxit  it  not  procticnd  In  thn  community. 
All  potlontt  worn  fully  Informed  on  thn  naturn  of  thn  drug  trial  and  content  wot  granted  voluntarily.  They 
all  hod  mild  or  moderate  falciparum  moloria  and  on  atnxual  count  greater  thon  1,000  per  cu.mm.  Altnrnotn 
patients  were  assigned  to  chloroquinn  or  omodloquinn.  Chloroquinn  It  7-chloro-4  (4'  — dlnthylomlno— 1* 
—  mnthyl  butylamino)  quinoline.  Thn  dotage  form  utnd  was  not  enteric  coated  ("HIvaquInn”  tablets  by 
Moy  and  Baker  which  contained  150  mg  of  chloroquinn  bote).  Amodiaqulnn  it  7— chiore-4  (3,  dlnthylomino 
methyl  1  — 4,-hydroxyanllino)  quinoline,  and  thn  dotage  form  wot  a  non— enteric  coated  tablet  (Camoquinn 
by  Porko  — Davit)  which  contained  200  mg  of  thn  bote.  A  1.5  g  course  of  both  drugt  was  administered 
during  thren  days;  600  mg  on  the  first  doy  was  followed  by  300  mg  tlx  hours  later  and  300  mg  on 
each  of  the  succeeding  two  days. 

Becoute  only  a  minority  of  patients  were  cured  by  1.5  g  of  amodioquinn  given  during  three  doyt,  a  2.0  g 
courin  during  four  days  was  studied  in  on  additional  group  of  patients.  Mott  patients  received  400  mg 
(two  tablets)  initiolly  followed  by  400  mg  six  hours  later  on  day  0,  then  400  mg  on  the  mornings  of  days 
1,  2  and  3.  All  medicotlont  were  administered  by  the  study  physicians. 

Direct  quantitative  parasite  counts  (4)  were  performed  before  treatment,  twice  dally  In  hospital  for  at  least 
three  days  and  on  days  14,  21  and  28  from  the  beginning  of  therapy.  Daily  hematocrits  and  leukocyte  counts 
were  done.  Fifty  milliliters  of  urine  were  obtained  dally  and  froxen.  The  specimens  were  later  anolyzed 
for  amino  —  quinoline  content.  Ten  milliliters  of  urine  (ph  8.3)  were  extracted  with  . 25  ml  of  a  4i1  solvent 
of  chloroform  and  isopropanol.  Ten  grams  of  anhydrous  sodium  sulfate  were  then  added  to  the  extract 
and  the  solutions  filtered.  The  dried  filtrates  were  dissolved  in  a  few  drops  of  methanol  and  then  spotted 
on  TLC  plotes  precoated  with  silica  gel.  The  plates  were  developed  with  a  mixture  of  ethyl  acetate, 
methanol  ond  ammonium  hydroxide  (SSilOiS)  and  then  sprayed  with  acidified  lodoplatinate.  Control  urines 
containing  added  chloroquine  or  omodiaqulne  were  processed  similarly  and  used  as  standards.  The  Rf  for 
chloroquinn  was  0.85  and  for  omodloquine  was  0.96. 

CHLOROQUINE  1.5  g.  In  hospital,  chloroquine  cleared  parasitemia  in  only  three  of  the  13  patients 
(Table  1)  despite  the  mildness  of  many  of  the  infections  (overage  parasite  count  only  13,920).  One  of 
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fli«a  davtiopad  a  racrudaseanca  In  ttia  folio#  — up  parlod;  tha  otkar  two  could  not  ba  trocad.  In  aany 
paHants  ckloroqulna  hod  littia  or  no  affact  on  porosllamia -  o  potanilolly  dongaroui  sHuotion.  Tharafora, 
traofnant  wlfh  ehlorequina  wot  stoppad  oflar  13  potiants  and  tha  final  four  potlants  racaivad  omodloqulna. 
Tha  following  cosa  history  illustrotas  tha  savarlty  of  chloroquina  railstonca  In  tha  potlants  studlad. 

Patient  h^o.  7:  This  potlant  hod  o  haadocha,  myalgia  and  cough  on  admission.  Thara  was  o  favar  of  39.5‘C. 
Tharopy  with  chloroquina  600  mg  was  givan.  On  tha  naxt  morning  anothar  600  mg  of  chloroquina  was 
administarad.  His  parositamio  was  8,220  which  incraasad  to  18,270  in  tha  avaning.  Anothar  300  mg  of 
chloroquina  was  givan  ot  1600  hours.  Tha  favar  incraasad  io  40.4°C  and  tha  potiant  bacama  toxic  and 
yomltad.  An  Introvonous  infusion  of  quinina  was  givan  and  tha  potiant  hod  grootly  improvad  by  tha  naxt 
morninq.  A  fan  dosa  coursa  of  quinina  was  administarad,  tha  favar  and  parositamio  claarad  and  tha 
potiant  was  asymptomatic  whan  dlsehargad;  howavar,  o  racrudaseanca  occurrad  on  day  26. 

Comment;  Chloroquina  1.S  g  was  followad  by  an  Rill  rasponsa  and  a  thrae  day  coursa  of  quinina  was 
followed  by  an  Rl  rasponsa. 

AMODIAQUINE  1.5  g.  Tha  avaraga  total  dosa  for  tha  group  was  30  mg/kg  compared  with  28  mg/kg  for 
tha  chloroquina  group.  Tha  standord  1.S  g  coursa  of  omodioqulne  was  significantly  more  successful 
(p<0.01)  In  clearing  parositamio  (13  out  of  17  potlants)  than  chloroquina  (Table  2).  Tha  mean  parasite 
claoronca  time  was  77  hours  which,  In  raiotion  to  tha  mean  parasite  count  of  only  18,000  par  cu.mm.,  can 
ba  considered  prolonged.  Tha  mean  favar  claoronca  time  was  47  hours  which  is  unusually  short  for  an 
antimalarlal  drug  In  our  tost  system. 

Four  patients  did  not  attend  follow— up  examinations  and  radical  cure  wos  achieved  In  38  par  cant  (5/13) 
of  tha  ramoindar.  This  is  not  a  successful  result  because  most  of  tha  patients  had  clinically  mild  disease. 

AMODIAQUINE  2.0  g.  The  average  total  dosa  for  the  group  was  42  mg/kg.  Twenty -four  patients  with 
mild  to  moderate  disease  ware  traatad.  Tha  parasitemia  wos  cleared  In  22  man  (Table  3).  The  mean 
parasite  clearance  time  was  77  hours.  Tha  mean  favar  claararca  time  was  36  hours  which  was  much  shorter 
than  for  any  other  regimen  that  wa  hove  tasted,  and  probobly  indicates  thot  amodloquina  does  not  causa 
a  drug  favar.  Tha  overall  cure  rota  of  38  par  cant  (8/21)  was  tha  soma  as  was  obtolnad  with  the  1.5  g 
course  of  amodlaquina  In  tha  group  of  patients  with  a  lower  mean  parasite  count  (Tobla  4).  One  patient 
had  a  clear-cut  Rill  response  and  anothar  an  Rll  rasponsa  and  tha  cose  histories  ora  described  below. 
In  alavan  patients  the  parasitemia  claarad  in  hospitol  but  o  racrudaseanca  occurrad  after  discharge. 

Patient  Na.  34:  This  patient  was  a  34  yaor  old  gam -miner  who  hod  migrated  to  tha  highly  andamlc  area 
one  month  previously.  Ha  was  probably  non  —  Immune.  Ha  hod  axparianced  headache  and  myalgia  for  nine 
days  and  was  thirsty.  His  parasite  count  was  121,125  par  cu.mm.  His  favar  wos  38.5‘C  on  tha  day  of 
admission  and  ho  received  600  mg  amodlaquina  followed  by  200  mg  four  hours  later.  Oaspita  anothar  400 
mg  amodlaquina  at  0600  hours  on  day  I,  his  parasite  count  Incraosod  to  207,100  and  his  favar  Increased 
to  39.2*C  with  savara  clinical  toxicity.  One  dosa  of  intravenous  quinina  therapy  was  given  and  than  a 
single  dosa  of  pyrimathomlna  with  sulfodoxine  (Fonsidor).  His  favar  and  parositamio  claarad  but  tha 
potiant  did  not  ottand  follow  -  up. 

Patient  Na.  37:  This  patient  was  a  38  yaor  oid  former  who  hod  always  lived  in  the  andamlc  oraa.  There¬ 
fore,  using  conventional  terminology,  he  could  be  considered  samI- Immune.  Ha  had  a  headache  for  two 
days  and  had  racaivad  one  ln|action  on  the  day  before  admission.  His  poraslta  count  was  97,395  par 
cu.mm,  and  favar  39.4°C.  On  the  day  of  admission  600  mg  of  amodlaquina  was  administarad  followad  by 
200  mg  four  hours  later.  Five  hundred  roiliiliters  dextrose  — saline  was  infused  intravenously.  On  day  1 
his  headache  persisted,  as  did  a  favar  of  38  -  39°C;  tha  parasitemia  decreased  to  4,845  par  cu.mm,  and 
anothar  400  mg  of  amodlaquina  was  administarad.  On  day  2,  despite  two  more  doses  of  amodlaquina  (to 
complete  tha  2.0  g  coursa),  the  favar  Incraasad  to  39.6°C  and  his  parasite  count  rose  to  36,480.  A  single 
dosa  of  pyrimathamlno  with  sulfodoxine  was  given  and  the  tamparatura  rapidly  fell  to  37.1  *C.  A  radical 
cure  was  achieved. 
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The  pollMt'i  falciporum  malorla  was  roittaiit  ot  (b«  Bll  Uval  to  a  2.0  g  court*  of  oaodioqiHM  glv*«  ia 
fivo  doiot.  The  infactio.i  wot  tii*n  radically  cured  by  a  tlngl*  dot*  of  tulfodoxin*  1.5  g  with  pyri. 
motbonlM  75  mg. 

URINES:  Urin*  tpacimens  war*  obtained  before  treatment  from  45  patienti.  Chromatogrophy  of  ibeta 
specimens  showed  spots  corresponding  to  on*  or  both  of  the  4  -  ominoquinolines  In  39.  The  dote  do 
indicate  that  a  high  proportion  of  the  patients  hod  chloroquine  therapy  before  admission. 

All  45  patients  had  evidence  of  4  —  aminoquinollnes  in  post-  treatment  urine  specimens.  Chromatographic 
differentiation  of  the  two  drugs  wos  not  completely  accurate. 

TOXICITY:  Symptoms  (for  example,  nouseo,  obdominol  discomfort  and  dizziness)  were  frequent  during 
chloroquine  therapy  ond  were  ot  least  partially  attributed  to  on  unsatisfactory  response  to  treatment. 

Abdominal  tightness,  dizziness  and  other  symptoms  wore  fairly  common  on  amodloquine  therapy  (although 
not  more  so  than  with  chloroquine)  and  in  one  patient  the  toxicity  was  alarming.  Potient  number  45  was 
aged  15  and  weighed  only  29  hg.  He  received  a  2.0  g  course  during  four  days.  Four  hours  after  the 
last  dose  he  complained  of  difficulty  breathing  and  of  palpitations.  His  pulse  was  normal  but  ho  appeared 
distressed  and  slightly  cyanosad  and  had  a  prominent  third  heart  sound.  At  this  time  his  parasitemia  was 
only  48  per  cu.mm. ;  therefore,  amodiaquina  toxicity  was  the  probable  diagnosis.  The  patient  improved 
within  a  few  hours. 

DISCUSSION :  Falciparum  malaria  in  Thailand  responds  poorly  to  chloroquine  whether  given  as  treotment 

(5,6)  or  for  suppressive  prophylaxis  (7).  The  logical  deduction  is  that  chloroquine  should  not  be  used  for 
falciparum  malaria  in  Thailand.  In  practice,  chloroquine  is  frequently  prescribed  both  orally  and  porenterolly, 
especially  in  remote  areas,  presumably  because  of  low  cost  and  easy  supply.  Whether  this  Is  desirable  is 
a  fundamental  question.  We  do  feel  that  due  consideration  should  be  given  to  banning  the  use  of  chloroquine 
in  countries  where  falciparum  malaria  shows  severe  resistance  os  in  Thailand  (where  the  cur*  rot*  in  our 
study  was  0  par  cent). 

W*  found  that  vivax  malaria  comprises  14  per  cent  of  all  cases  of  malaria  in  Southeost  Thailand  (3). 
However,  species  identification  Is  not  usually  availoble  in  the  local  laboratories.  Thus,  detection  of  vivax 
malaria  is  not  normally  achieved.  Chloroquine,  as  o  1.5  g  course  over  three  days.  Is  the  appropriate 
treatment  for  the  suppression  of  a  clinical  attack  of  vivax  malaria.  But  without  microscopic  diagnosis, 
the  patients  are  unlikely  to  receive  a  full  course  of  chloroquine.  in  hospitoi  the  patients  with  vivax  malaria 
receive  the  same  therapy  (which  does  not  normally  include  chloroquine)  as  those  with  falciparum  malaria. 
Therefore,  If  chloroquine  ware  no  longer  ovoilobte,  the  potients  with  vivox  malario  (a  benign  disease)  would 
not  be  treated  differently  in  hospital  and  the  patients  with  falciparum  malaria  (o  serious  disease),  would 
not  be  receiving  this  ineffective  drug  before  admission  to  hospital. 

Another  fact  that  has  received  insufficient  attention  is  that  both  parenteral  chloroquine  (8,9)  and  oral 
chloroquine  (10,  11)  can  be  fatal.  Cardiac  arrest  and  convulsions  are  two  of  the  most  serious  side— effects. 
High  prolonged  dosage  can  couse  blindness  and  the  indications  for  chloroquine  therapy  hove  been  drasticolly 
reduced  to  malarias  other  than  chloroquine  resistant  P.fa/ciparum  ond  extraintestinal  amebiasis  (1 2).  Children 
ora  especially  sensitive  to  the  4  — aminoquinoline  compounds.  Amodiaquina  can  cause  agranulocytosis  (13) 
as  well  as  toxicity  similar  to  chloroquine.  Fortunately  in  the  treotment  of  malaria,  4  —  aminoquinollnes  by 
the  oral  route  ora  relatively  safe,  especially  In  adults. 

We  found  (Table  4)  that  amodiaquina  (38  per  cent  cure  rate)  was  more  affective  (Chi  square s=  4.16,  p< 
0.05)  than  chloroquine  (0  par  cant)  In  the  treatment  of  chloroquine  —  resistant  falciparum  malaria.  The 
predominant  response  was  Rl  rother  than  Rll.  However,  the  cure  rote  of  38  per  cent  with  multi  — dose 
amodiaquina  is  not  very  impressive  when  compared  with  the  85  per  cent  cur*  rat*  w*  obtained  with  a 
single  dose  of  pyrimethamine  with  sulfadoxlne  (14).  The  cure  rotes  are  significantly  different  (Chi  square 
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«U.S«  f  <  0.01).  In  Hin  traatiMttt  of  foleiporttin  malaria  It  TiMlIaad,  <|«ltt»a  (3)  or  oyrlMtlomloo  wMh 
tulfodoxlnn  (14,  15)  or*  morn  offoctlvo  than  amodlatiolno.  Tkoroforo,  tlMro  Is  no  ekior  -  cot  IwUcoHoo  for 
amodloqulno  In  tho  troatmont  of  falciparum  malaria  In  Thailand.  Amodlaqvino  might  havo  an  occasional 
rolo  In  patients  who  show  hypsrsonsitivlty  to  quinino.  lot  amodloqulno  olono  would  not  bo  sotlsfoctory, 
sineo  so  many  roerudosconeos  occur.  Following  tho  Initial  course  of  amodlaquino,  alternate  therapy,  such 
os  a  single  dose  of  pyrimethamine  with  sulfodoxlne,  would  be  needed  to  prevent  a  recrudescence. 

The  fever  clearance  time  wos  unusuolty  short  for  amodloqulno  compared  with  other  ontlmolorial  drugs  which 
suggests  that  amodlaquino  does  not  cause  a  drug  fever. 

The  difference  in  cure  rates  between  amodlaquino  and  ehloroquine  may  by  partly  explained  by  the  fact 
that  ehloroquine  Is  widely  used  In  Tholland  whereas  amodioqulne  Is  not  used  at  all.  The  falciparum  parasites 
are  probably  resistant  to  4  -  omlnoqulnollnes  in  general  but  have  not  acquired  o  specific  resistonce  to 
amodlaquino.  Amodlaquino  resistant  falciparum  molaria  has  also  been  detected  in  the  Philippines  where 
amodlaquino  Is  used  (16). 

SUMMARY;  Amodlaquino  cured  38  per  cent  (13/34)  of  patients  with  falciparum  malaria  In  Southeast 
Thailand,  ehloroquine  cured  0  per  cent  (0/13).  The  cure  rotes  with  amodlaquino  were  the  same  whether 
a  1.5  g  or  2.0  g  course  was  used.  Most  patients  were  resistant  to  amodlaquino  at  the  Rl  level  and  to 
ehloroquine  at  the  Rll  level,  in  hospital  amodlaquino  cleared  parasitemia  more  frequently  than  did  chloro. 
quine.  With  the  2.0  g  course  of  amodioqulne,  the  parasite  clearance  time  was  77  hours;  the  fever  clearance 
time  of  36  hours  was  short  and  suggests  that  amodlaquino  does  not  cause  a  drug  fever. 

Because  of  resistance,  ehloroquine  should  not  be  used  for  falciparum  malaria  In  Thollond.  Routine  use  of 
amodlaquino  is  not  Indicated  because  more  effective  drugs  are  available. 
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Tablo  1.  Falciparum  Malaria  In  Thoilond.  Thorapy  with  1.5  g  Chloroquino  ovor  Throo  Days 


Pationt 

Numbor 

Asoxual  Count 

P.  falciparum 
(por  cu.mm.) 

Porosito 

Clooranco 

Timo  (hours) 

Initial 

Fovor 

rc) 

Fovor** 

Clooranco 

Timo  (hours) 

Rosult*** 

Common! 

1 

49572 

— 

38.5 

— 

Rll 

2 

27391 

- 

37.2 

- 

Rll 

3 

21021 

- 

38.8 

52 

Rll 

4 

20637 

- 

40.2 

-■ 

Rll 

5 

18200 

69 

36.8 

- 

— 

6 

13160 

- 

40.0 

- 

Rill 

7 

12820* 

- 

39.5 

- 

Rill 

8 

6552 

39.0 

51 

Rll 

9 

3240 

37.7 

— 

Rll 

10 

2710 

41 

39.0 

63 

Rl 

11 

2340 

- 

37.5 

- 

Rll 

12 

1820 

68 

37.7 

- 

- 

13 

1500 

-  ■ 

38.8 

74 

Rll 

Moon 

13920 

N/A 

38.5 

N/A 

Curo  Rato=0x 
(0/11) 

*  Modion  count 

**  Fovor  clooranco  timo  not  computod  If  Initial  fovor  3B.0*C 

***  If  no  symbol,  final  rosuft  could  not  bo  dotormlnod.  RIM,  no  morkod  roductlon  of  osoxual  porasitomle; 
Rll,  morkod  roductlon  of  osoxuol  parasitomia,  but  no  clooranco;  Rl,  clooranco  of  osoxual  porosltomia, 
followod  by  rocrudosconco;  S,  clooranco  of  osoxual  parasitomia  without  rocrudosconco  (rodlcoi 
euro).  World  Hoalth  Organization  (1967)  Toch.  Rop.  Sor.,  No.  375,  p.42. 
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Table  2.  Talelparvit  Malaria  la  Tbailaad.  Tbarapy  wtHi  1.5  0.  Aoioilla^aliM  ever  Tbroa  Day* 


RaNant 

Nuoibar 

Aitxual  Couat 

Favar 

laitlal 

Favar 

P.  falciparum 

Claaranca 

Favar 

Ciaaroflca 

(Par  eu.nn.) 

Tina  (keurt) 

CC) 

Tina  (bouri) 

ComMRi 


Cura  Rota=38% 
(5/13  fellowad. 
up  catai) 


TobU  3.  Faieiparun  Molorio  In  Tbatlond.  Tbnrapy  with  2.0  p  Amedtaquin*  ovtr  Four  Oqyi 


PatinnI 

Numbnr 


Atoxuol  Count 

Porotlto 

Initial 

Parailto 

P.  falciparum 

CUarone* 

Fauar 

Claarancn 

Rosult 

Commant 

(por  cu.mm.) 

TImo  (hours) 

(*C) 

Tim*  (hours) 

U8720 

IS2000 

U9670 

121125 

102980 

102600 

97395 

91960 

65930 

63175 

51680 


45410 

42180 

21140 

21090 

16562 

9696 

7392 

5265 

4050 

3680 

2916 

2700 


Moon 

58,228 

77 

38.9 

36 

Radical  Cura  Rata==38x  (8/21) 

Mndian  count 

Curod  by  singU  dot*  pyrlfflotbamlno  with  tulfodexlno 
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Drug 

MMt 

Ovrasit* 

CMit 

(p«r  cv.M.) 

D 

D 

S 

Total 

Coto* 

lota 

CliloreguiR*  I.S  0 

14000 

2 

8 

1 

0 

11 

Ox 

Amedloqvla*  1.5  g 

18000 

0 

2 

6 

5 

13 

30x 

Amodloqvln*  2.0  g 

50000 

1 

1 

11 

8 

21 

38x 

*  Oiff*r«iic*  b«tw««ii  cur*  rol«i  for  oaodiaqwlM  oiid  chleroqwiii* 
It  tisalflca*!  (X2  »  4.23,  p<  0*0S) 
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F«lclp«r«M  Malaria  Saail-rail«ta«t  to  Ctiodaoiycla 

Principal  Invaiflpatorst  Anthony  P.  Hail,  COL,  MC 

Edward  I.  Ooborstyn,  MAJ,  MC 
Anpon  Nanokorn 
Panya  Sonken.  M.D.< 

BACKGROUND :  Tka  antlmalarlol  activity  of  a  proop  of  cklerlnotod  tlnconycln  anaiopvos  wot  first 
donionitratod  In  mien  Infoetod  with  P.  berghei  ( 6, 9 )  and  In  nonkoyt  Infoctod  with  P.  cynomolgi  ( 9, 1 1 ). 
Sehlxontoeldol  oi  woil  at  cauiol  prophylactic  and  radical  eurotlvo  activity  wai  ebtorvod.  Chioroqulno— 
roiUtant  P.  fo/ciporum  Infnctlont  In  owl  nonkoyt  worn  oko  curod  by  thoto  conpoondt  (10).  Both  In 
onlmolt  ond  In  man  infoctod  with  malaria,  clindamycin  acted  tlowly>  howovor,  throo  day  courtot  of  qvlnino 
ond  clindamycin  givon  In  combination  or  toquontlally  proved  offoctivo  ogointt  chloroqvino  —  rotittont 
falciparum  malaria  in  voluntoort  (7).  Wo  tottod  clindamycin  olono  and  In  combination  with  quinino  In 
Thait  naturally  infoctod  with  chloroquino-rotittant  folciporum  maiorlo. 

DESCRIPTION:  Tho  , study  wot  porformod  at  tho  Trod  Provincial  Hospital  in  Southoost  Thailand.  Dotalis 
of  tho  rotoorch  mothods  hovo  boon  dotcribod  (4).  Wo  oporotod  a  dolly  malaria  clinic  at  tho  hotpitol 
ond  tultoblo  outpationts  voiuntoorod  for  tho  inpotlont  ttudiot.  Informed  content  wot  ebtoinod  In  oil  cotot. 
Male  potionts  with  an  otoxuai  poratito  count  over  1,000  par  cu.mm,  worn  included.  To  ovoid  tho  problem 
of  immunity,  patients  with  clinicoliy  mild  infections  wore  roroly  studied. 

Quantitative  parasite  counts  were  mode  at  leost  twice  dolly  in  hospital  on  blood  specimens  obtained  by 
finger— prick  token  at  0700  and  1400  hours  and  at  follow— up  oxominetions  on  days  14,  21  ond  28. 
Determination  of  the  hematocrit  (packed  cell  volume)  and  leukocyte  count  wos  mode  on  admission  ond 
whenever  clinically  Indicoted.  Sera  were  collected  on  admission  and  the  concentrotlons  of  bilirubin  and 
crootinine  determined. 

Throughout  tho  study,  the  drugs  were  administered  by  one  of  the  study  physicians  during  medicatien»word 
rounds  usually  mode  at  0000,  1400  and  2100  hours.  The  patients  were  observed  by  the  physician  os 
they  swallowed  tho  drug  with  water,  then  oxominod  and  kept  under  observation  for  a  few  minutes.  Tho 
clindamycin  was  dispensed  as  ISO  mg  capsules  (Cleocin,  Up|ohn)  and  the  usual  dose  was  450  mg  every  8 
hours  for  throe  days  (total  dose  4050  mg).  The  quinine  was  administered  as  sugar-coated  tablets  of 
quinine  sulfate,  USP  each  containing  270  mg  base.  The  usual  dose  was  540  mg  every  8  hours  for  three 
days  (total  dose,  4860  mg). 

Follow— up  exominotions  on  doys  14,  21  and  28  were  made  either  in  the  clinic  or  at  home. 

In  the  evoluation  of  the  final  therapeutic  result  In  eoch  pottent,  the  WHO  (14)  classification  was  used 
( Table  1 ).  A  radical  cure  was  diagnosed  If  the  parasitemia  was  cleared  and  had  not  rooppearod  before 
day  29.  Parasite  clearance  times  were  calculated  in  hours.  Fever  clearance  times  were  computed  in  hours 
if  the  initial  fever  was  at  least  38.0*C.  Clearance  was  diagnosed  when  the  temperoture  decreased  to 
37.2*C  or  less  and  remained  at  this  level  for  at  least  one  more  reading,  if  there  was  still  fever  or 
porositemio  on  discharge  at  least  100  hours  after  admission,  the  elapsed  time  was  arbitrarily  counted  os 
the  cleorance.time. 

CLINDAMYCIN ;  Eleven  patients  were  treated  with  450  mg  every  8  hours  for  three  days.  One  patient 
(Case  No.  4)  was  a  12  year  old  boy  weighing  28  kg.  He  received  300  mg  every  8  hours,  in  five 
patients  not  responding  to  elindomycin,  the  drug  was  stopped  ond  more  effective  therapy  given. 

1  Trad  Provincial  Hospital,  Thailand. 
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Tilt  Initial  elinleol  raipoata  wa*  fairly  rapi4  la  tam  of  tka  paiianit  ( Takla  I }  k«t  tka  laaafl  porotfta 
elaaranca  tin#  wot  protoiis*^  (18  koort)  at  wot  tka  favor  clooranca  tlno  (68  hours). 

In  flvt  palUntt  th#  porailtomlo  wot  cloorod  and  did  net  rooppaor  on  follow-up  oxominatlon  on  days  U. 
21  and  28.  Thoto  potlonts  wort  adiudgod  to  bo  radically  cured.  The  averago  Initial  porotlte  count  in 
these  five  patients  (33269  per  cu.mm.)  was  lets  than  that  (73511  per  cu.mm.)  in  the  five  patients  who 
were  not  cured  (the  difference  was  not  statlsticolly  significant).  In  two  other  potients  (Coses  2  and  6) 
on  initial  clinical  response  occurred  but  follow-up  wot  not  achieved.  Thus  the  Initial  clinical  response 
was  satisfactory  in  seven  of  the  12  patients. 

In  five  patients  the  initial  Infection  was  not  controlled  by  clindamycin  and  because  of  a  worsening  clinical 
ond  parositemic  situation,  olternote  theropy  hod  to  be  given.  Two  of  these  patients  were  cured  by 
sequential  therapy  with  quinine  and  Pansidar  (pyrlmelkomine  and  sulfadoxine ).  Two  other  patients  were 
cured  by  a  single  dose  of  Fonsldor  given  alone.  The  case-history  in  one  of  these  patients  is  described 
below.  A  clinical  response  to  Fansldor  occurred  in  the  fifth  patient  but  follow-up  wos  not  obtained. 
Thus  the  overall  cure  rate  far  clindamycin  was  50 «  (5/10). 

No  clear-cut  toxicity  due  to  clindamycin  occurred  in  these  patients;  however,  Cose  No.  2  had  persistent 
dizziness  and  weakness  during  theropy  and  tinnitus  occurred  for  two  days  afterwards. 

Case  No.  12;  The  patient  was  a  43  year  old  farmer  born  locally.  The  main  symptom  was  a  headache  for 
four  days.  He  had  received  two  Intramuscular  Iniections  (content  unknown)  on  the  day  before  admissior.. 
He  was  in  distress  with  a  fever  of  40.0*C,  olthough  his  porosltemia  was  only  8265  per  cu.mm.  Clindamycin 
450  mg  was  administered  at  1600  and  2100  on  day  0  and  thereafter  every  eight  hours.  The  fever 
abated  briefly  on  the  morning  of  day  1  but  then  returned  to  40.0*C.  The  porositemla  decreased  to  665 
on  day  1  but  then  rose  to  9880  on  doy  2.  On  the  evening  of  doy  2,  because  of  the  Increase  in 
parasitemia,  the  high  fever  (40.0*C)  and  persistent  severe  symptoms,  drug  follure  (Rll  type)  was 
diognosed.  Seven  doses  of  clindamycin  had  been  given.  The  patient  then  received  a  single  .dose  of 
Fansidar  (sulfadoxine  1.5  g  with  pyrimethomine  75  mg).  The  pasositemia  then  cleared  In  48  hours  ond 
the  fever  in  60  hours.  Blood  films  were  negative  on  days  13,  21  and  30  and  a  radical  cure  was 
diagnosed. 

QUININE  WITH  CLINDAMYCIN  (FULL  DOSAGE):  Six  patients  were  begun  on  treatment  with  quinine 
540  mg  base  every  8  hours  and  clindamycin  450  mg  every  8  hours  given  at  the  some  lime  for  three  days 
(Table  2).  The  dosage  of  clindamycin  was  reduced  (usually  to  300  mg)  in  most  patients  because  of 
Intolerance. 

In  five  of  the  six  patients,  the  quinine— clindamycin  combination  oppeared  to  cause  toxicity.  In  Cose 
No.  13;  bis  symptoms  worsened  during  therapy  but  improved  when  the  clindamycin  was  stopped.  In  Cose 
No.  IS;  despite  a  fall  In  parasite  count  from  55,419  to  40,  he  developed  severe  anorexia  after  the  sixth 
dose  of  clindamycin.  Coses  No.  16,  17  and  18  hod  a  similar  clinical  picture;  they  developed  severe 
retching  one  to  four  hours  after  the  second  to  fourth  dose  of  quinine  and  clindamycin.  They  oil  improved 
after  the  clindamycin  was  stopped  despite  the  continuotion  of  the  quinine  at  full  dosage.  After  the  course 
of  quinine  was  finished  and  the  potients  had  improved,  clindamycin  was  resumed  without  causing  any  side 
effects  when  given  alone. 

Four  patients  were  cured  and  two  others  did  not  complete  follow-up.  The  mean  parasite  clearance  time 
was  prolonged  (83  hours)  and  the  mean  fever  clearance  time  was  67  hours. 

QUININE  WITH  CLINDAMYCIN  (HALF  DOSAGE):  Eight  patients  received  combination  therapy  with  half 
dose  quinine  (270  mg)  and  approximately  hotf-dose  clindamycin  (150  mg]  every  8  hours  (Table  3). 
The  mean  parasite  clearance  time  was  prolonged  (95  hours)  and  the  mean  fever  clearance  time  wos  68 
hours.  Complete  follow-up  was  achieved  In  five  potients  of  whom  three  were  cured  (60«).  A  clinicol 
response  occurred  in  two  other  patients  but  follow-up  wos  not  achieved.  The  eighth  patient  (Cose  No.  22) 


200 


Q,.«lop«d  toxicity  oftor  four  dos.i  of  thoropy  and  was  thon  froalod  with  qolnin.  followod  by  Fan.ldor. 
Fly.  of  th.  .ipHt  patUnts  dovoiopod  unoecoptablo  toxicity  which  consistod  mainly  of  oppor  flastrolntoslinal 
symptoms.  Dotalls  of  thro#  of  thos#  casts  art  pivon. 


Cose  No.  )9;  This  patient  rtctivtd  four  full  doses  of  quinine  (three  Introvenously )  without  toxicity.  He 
then  received  quinine  with  clindamycin  ot  half  dosope.  After  two  doses  the  potlent  developed  nausea, 

tightness  In  the  chest  and  severe  retching  which  persisted  for  eight  hours.  The  clindomycln  wos  stopped. 

The  symptoms  improved  although  (he  quinine  therapy  wos  continued.  After  the  nine  dose  course  of  quinine 

had  been  completed,  the  clindamycin  was  resumed  until  nine  doses  hod  been  given.  The  patient  had 

persistent  weakness  during  this  time.  The  parasitemia  and  fever  doored  but  follow-up  until  doy  28  was 
not  obtained. 


Cose  No.  20 :  This  patient  received  five  full  doses  of  quinine  at  eight  hour  intervals  uneventfully.  Then 
the  semi— dose  combination  was  given  for  two  doses.  The  patient  felt  generally  worse  and  a  persistent 
fever  developed.  The  clindamycin  was  stopped  and  also  the  quinine  ofter  two  more  doses.  Sixteen  hours 
loter  when  he  felt  better  the  clindamycin  was  resumed  for  five  doses  during  which  time  the  patient  felt 
listless.  A  radical  cure  was  achieved. 

Cose  No.  22 ;  The  patient  was  virtually  asymptomatic  on  admission,  having  mild  headache  and  backache 
only.  After  two  doses  of  quinine  540  mg  and  clindamycin  300  mg  at  1000  and  2100  hours  on  doy  0,  he 
developed  nausea  and  vomiting,  heodoche,  dizziness  and  prostration.  On  doy  1  he  received  quinine  270 
mg  and  clindamycin  150  mg  at  0600  and  1400.  The  patient  remolned  very  toxic  with  weakness  and 
dizziness  although  the  parasite  count  had  fallen  from  60,000  to  650  per  cu.mm.  The  clindamycin  was 

stopped  but  the  quinine  was  continued  and  the  dose  Increosed  to  540  mg;  the  patient  improved  ond 

remained  well.  After  12  doses  of  quinine,  a  single  dose  of  Fonsidor  was  given.  The  patient  was  cured. 

QUININE  ALONE:  Three  patients  were  treated  with  o  three  day  course  of  quinine  alone.  They  developed 
recrudescences  on  days  14,  22  and  25,  respectively  (Table  4). 

TETRACYCLINE  ALONE:  Four  patients  received  tetrocycllne  250  mg  every  6  hours  for  three  days 

(Table  5).  Two  patients  hod  an  Rill  response  ond  one  potlent  hod  on  Rll  response.  A  slow  clearance  of 

parasitemia  occurred  In  the  fourth  patient  but  follow-up  wos  not  obtained. 

DISCUSSION:  Foleiparum  malaria  in  Thailand  is  difficult  to  eradicoto  in  many  patients.  In  recent  studies 
the  cure  rate  with  chloroquine  (5)  or  with  pyrimethamine  (3)  wos  0%.  This  doto  indicotes  that  clindamycin 
is  partially  effective  against  chloroquine— resistant  falciparum  molarla  in  patients  with  clinlcolly  moderate 
disease.  In  some  men  the  clinical  response  to  clindamycin  wos  rapid  but  in  others  it  wos  slow  or 
ephemeral.  Our  core  rate  of  50*  with  multi— dose  clindamycin  compares  with  the  85%  cure  rote  we 
obtained  with  a  single  dose  of  pyrimethamine  with  sulfadoxine  (3).  The  overage  parosite  cleorance  time 
for  clindamycin  (88  hours)  was  significantly  longer  (p<0.05)  than  that  for  pyrimethamine  with  sulfadoxine 
(71  hours).  Wagner  et  al.  (13)  found  that  clindamycin  hos  a  short  half— life  of  only  2.4  boors  ond 
consequently,  frequent  doses  most  be  given  which  is  a  disadvontage  in  the  treatment  of  malaria.  On  the 
other  hand  sulfadoxine  has  a  half-life  of  about  200  hours  os  determined  by  Brooks  et  ol.  ( 1 ).  In  our 
test  system  clindamycin  was  obviously  a  more  powerful  antimolariol  thon  tetrocycllne  (Toble  5). 

Clindamycin  alone  was  not  toxic  in  our  patients;  however,  severol  recent  reports  have  shown  that  llncomycin 
or  clindamycin  (a  chlorinated  lincomycin  analogue)  con  cause  ulcerotive  colitis  or  oven  pseudomembranous 
colitis  (2,  8,  12).  The  diarrhea  usually  begins  ofter  4  to  9  days  of  therapy.  Colitis  was  not  detected 
in  our  potients.  Clindamycin  Is  probably  the  most  potent  ontimaloriol  among  the  antibiotics.  However, 
because  of  its  partial  efficacy  and  potential  toxicity,  clindamycin  alone  has  a  limited  role  as  an  antimolariol. 

Quinine  and  clindamycin  in  combination  at  full  or  half  dosog^  apparently  potentiated  toxicity  in  our 
potients.  Retching  and  fronk  vomiting  were  frequently  observed,  olthough  Miller  et  al.  (7)  did  not 
encounter  gastrointestinal  intolerance.  Other  patients  hod  less  sptcific  symptoms  and  did  not  look  well. 
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WN«ii  cllii<t«i«]fclii  wat  ilopptd  but  lb«  qulalu*  eoatlauad,  tb«  iMtiMti  laprovud.  likawiM  wImm  lb« 
court*  of  quiaino  hod  baoa  eoai^otad,  cliadoaiycla  oioa*  did  aot  cout*  lorlout  tido-offoctt.  Th*  thoro. 
poutic  rotuitt  with  full  dot*  quinlaa  and  clindamycin  therapy  wor*  axcoUont  (4/4  curot).  Porhopt  quinia* 
and  clindamycin  potantfat*  both  anfimolartal  afficacy  and  toxicity. 

Soquontlol  odmlnlttratien  of  quinin*  and  clindamycin  was  not  toxic  and  could  b*  utaful  In  paliantt  who 
hova  raloptad  following  mora  convantionol  lharapy  (a.g.  quinina  followad  by  Fantidar). 

ly  studying  high  count  rothar  than  low  count  easat,  wa  producad  a  mora  lavara  last  of  ontimaloriol 
afficacy  in  any  ragiman  itudiad  i.a,  tha  degraa  of  "drug  pratsura"  was  incraotad.  If  patlantt  with  counts 
only  over  SO, 000  par  cu.mm,  and  uncomplicolad  ditaata  ara  salactad  for  drug  trials,  comparativa  studias 
can  ba  complatad  using  fawar  tub|acts.  Wa  hova  odoptad  this  systam  without  risk  to  th*  patlants. 

SUMMARY :  Clindamycin,  a  sami— synthatle  antibiotic  of  th*  lincomycin  family,  at  a  dot*  of  450  mg 
ovary  8  hours  for  thro*  days  In  adults,  cured  50%  (5/10)  of  patlants  modoralaly  ill  with  chloroqulna- 
roslstant  foiciparum  malaria.  Combination  therapy  with  full  dot*  quinina  and  clindamycin  for  thro*  days 
was  curative  In  1 00 sis  (four  patients)  and  with  half— dosage  in  60 »  (3/5).  Howavar  both  combinations 
caused  upper  gastrointastinal  toxicity  and  appaored  to  potentiate  both  toxicity  and  possibly  ontimaloriol 
afficacy.  Colitis  du*  to  clindamycin  was  not  observed.  Sequential  tharapy  was  not  toxic  and  could  b* 
utaful  In  patlants  who  have  racrudatcad  following  more  conventional  tharapy. 
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Tabu  1.  Falciparum  Malaria  Therapy  with  ClUdamycin  Every  S  Hevrt  for  )  Days 


Patient 

Number 

Asexual  Count 
P.  folciparum 
(per  cu.mm.) 

Parasite 
Clearance 
Time  (Hours) 

Initial 

Fever 

CC) 

Fever 
Clearance 
Time  (Hours) 

Result 

Comment 

1 

162260 

39.8 

- 

Rill 

Cured  by  Quinine 
and  Fansidar 

2 

93670 

99 

39.9 

55 

— 

3 

82080 

87 

40.4 

63 

S 

4 

77900 

— 

37.9 

— 

Ril 

Cured  by  Quinine 
and  Fansidar 

5 

72770 

— 

40.5 

— 

Ril 

6 

51300 

— 

40.2 

54 

— 

7 

46360* ** 

— 

miQi 

— 

Ril 

Cured  by  Fansidar 

8 

33060 

97 

40.0 

102+ 

s 

9 

20140 

88 

40.7 

63 

s 

10 

18144 

92 

39.9 

76 

s 

11 

12920 

67 

40.0 

66 

& 

12 

8265 

— 

40.0 

— 

Cured  by  Fansidar 

MEAN 

56572 

88 

40.0 

68 

Radical  Cure  Rate=r50«  (5/10) 

*  Approximately  the  median  count. 

**  If  no  symbol,  final  result  could  not  be  determined.  Rlil,  no  marked  reduction  of  asexual  parasitemia, 
but  no  clearance;  Ril,  marked  reduction  of  asexual  parasitemia,  bst  no  clearonce;  Rl,  clearance  of 
asexual  parasitemia,  followed  by  recrudescence;  S,  clearance  of  asexuoi  parasitemia,  without  recru¬ 
descence  (radical  cure). 
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Tabit  2.  FaieiporuM  Maioria  Tbtrapy  with  QvIrIm  aad  ClIndaayciB  loti  GivM 
Ev«ry  8  Hours  for  3  Days  of  Full  Oosogo 


Patient 

Number 

Asexual  Count 
P.  falciparum 
(per  cu.mm.) 

Porosite 
Clearance 
Time  (Hours) 

initlol 

Fever 

CO 

Fever 
Cleoronco 
Time  (Hours) 

Result 

Comment 

13 

146692 

117 

38.3 

82 

S 

Drug  Toxicity 

14 

101556 

93 

39.6 

60 

S 

15 

55419 

64 

40.0 

39 

s 

Anorexia 

16 

33943* 

85 

40.6 

60 

— 

Vomiting 

17 

8645 

69 

40.0 

69 

— 

Vomiting 

16 

5642 

69 

40.0 

92 

s 

Vomiting 

MEAN 

58,650 

83 

39.8 

67 

Radical  Cure  Rote 
==  100%  (4/4) 

*  Approxifflololy  lh«  modion  count 


TabU  3.  Falciparum  Malaria  Thtrapy  with  Quinino  and  Clindamycin  Both  Given 
Every  6  Hours  for  3  Days  at  Half  Dosage 


Patient 

Number 

Asexual  Count 
P.  falciparum 
(per  cu.mm.) 

Parasite 
Cleorance 
Time  (Hours) 

Initlol 

fever 

CC) 

Fever 
Clearance 
Time  (Hours) 

Result 

Comment 

19 

358,830 

119 

37.5 

99 

— 

Vomiting 

20 

236,600 

116 

39.1 

115  + 

S 

Drug  fever 

21 

214,760 

115 

38.5 

42 

Rl 

22 

61,880 

— 

38.0 

— 

— 

Toxicity 

23 

54,432* 

67 

39.9 

16 

5 

24 

13,312 

92 

38.9 

32 

— 

Vomiting 

25 

4,914 

96 

40.2 

112+ 

5 

Abdominal  pain 

26 

2,730 

59 

40.9 

58 

Rl 

MEAN 

118,432 

95 

39.1 

68 

Radicol  Cure  Rote 
=  60%  (3/5) 

*  Approximately  the  mbdion  count 
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Tabla  4.  Falelparwn  Malaria  Tkarapy  with  Oviaiaa 
Evary  8  Haurs  for  3  Days 


PatUnt 

Numbar 

Asaxual  Count 
P.  falciparum 
(par  cu.mm.) 

Parasita 
CUoranca 
Tim#  (Hours) 

Initial 

Favor 

CC) 

Favor 
CUoranca 
Tima  (Hours) 

Rosult 

27 

87,804 

84 

37.9 

— 

Rl 

28 

21,708 

69 

39.8 

- 

Rl 

29 

18,270 

68 

40.5 

84 

Rl 

MEAN 

42,594 

74 

39.4 

— 

Tabu  5.  Falciparum  Malaria  Tharapouilc  Rasults  In  PatUntt 
TrnaUd  with  Clindamycin  or  Totracyclinn* 


Roglmon 

Duration 

Thorapy 

Avorago 

ParasiUmia 

mil 

Rll 

Rl 

S 

Clindamycin 

3  Days 

53389 

1 

4 

0 

5 

Totracycllna** 

3  Days 

20647 

2 

1 

- 

— 

*  Clinically  clindamycin  was  morn  afftctiva  than  Utracyellna. 

**  On*  patUnt  raipondad  In  hospital  but  follow— up  was  not  achlavtd. 


205 


TiMr«py  r«leiMr«a  Mciorta  IMh  PyriMtWvta* 
in  Cvinblnatten  witii  Olf«rayM«|»MM  or  Svifo4«xlM 


Principal  invastigators  i  Edword  B.  Debarttyn,  MAJ,  MC 

Anthony  P.  Hall,  COL,  MC 
.  'tol  Vatvutanapibul 
Panya  Sonkem,  M.D.‘ 


OBJECTIVE;  To  compart  iht  tfficaey  of  diformyldopsont  and  lulfadoxint  uitd  with  pyrimothamlnt  In 
thi  trtatmtnl  of  falciparum  malaria. 

BACKGROUND :  Wttkiy  administration  of  pyrlmtthamino  and  diformyldopsont  (DFO)  has  provtd  to  bt  on 
offtctivo  chtmosupprossont  against  drug— resistant  P.  falciparum  malaria  in  both  Induced  Infection  In 
volunteers  ( 1 )  and  In  field  populations  ( 2 ). 

In  a  trial  of  DFD  alone  os  theropy  for  falciparum  malaria,  Clyde,  et  ol,  found  that  single  dose  treotment 
wos  slowly  effective  In  clearing  15  of  23  episodes  of  asexual  parositemla  In  volunteers;  however, 
recrudescence  occurred  In  all  but  one  patient  (3). 

The  combination  of  pyrimethamine  with  sulfadoxine  (Fonsldor)  has  been  reported  to  be  highly  effective 
both  for  treatment  (4)  and  prophylaxis  (5)  of  drug- resistant  falciparum  malaria. 

Pyrimethamine— DFO,  like  pyrimethamine— sulfadoxine.  Is  a  single— dose  preparation,  and  the  therapeutic 
potency  of  the  two  combinations  was  compared. 

DESCRIPTION;  The  patients  to  be  studied  were  selected  from  males  presenting  at  the  Trad  Provincial 
Hospital  In  Southeast  Thailand  with  an  asexual  parasite  count  of  P.  falciparum  greater  than  1000  per  cu. 
mm.  The  patients  also  had  to  agree  to  be  hospitalized  and  followed  during  the  study  period,  and  be 
willing  to  signify  consent  after  being  informed  of  the  nature  and  potential  hazards  of  the  study.  Since 
pyrimethamine  with  sulfadoxine  Is  known  to  be  therapeutically  effective,  45  patients  were  selected  who 
had  clinically  moderate  disease.  Their  average  age  wos  22.7  years  ond  average  weight  47.3  kg.  Since 
the  therapeutic  potency  of  pyrimethamine  with  DFD  was  not  known,  most  of  the  patients  selected  had 
clinically  mild  disease.  Thirty  three  patients  received  pyrimethamine  with  DFD.  Their  average  age  was 
23.6  years  and  average  weight  51.5  kg. 

Direct  quantitative  parasite  counts  (6)  were  performed  on  admission  ond  thereofter  twice  daily  In  hospital 
and  14,  21  and  28  days  after  admission.  Hematocrit,  white  cell  count,  and  urinalysis  were  performed  on 
admission,  and  whenever  subsequently  Indicated.  Patients  were  taken  home  by  a  member  of  the  study 
teom,  ond  follow— up  examinations  were  mode  either  at  the  clinic  or  at  the  patients*  homes.  Other 
details  of  the  study  procedure  are  described  elsewhere  (7). 

All  medications  were  administered  by  one  of  the  study  physicians,  and  potients  were  seen  on  clinical 
rounds  mode  three  times  daily.  The  drugs  used  were  comblnotlon  tablets  of  pyrimethamine  25  mg  and 
sulfadoxine  500  mg  (Fansidar,  Hoffmann— LaRoche)  or  pyrimethamine  12.5  mg  and  diformyidapsone  200  mg 
(supplied  by  the  Walter  Reed  Army  Institute  of  Research).  Both  were  supplied  as  uncoated  white  tablets. 
The  dosage  of  pyrimethamine— sulfadoxine  used  In  adults  was  pyrimethamine  75  mg  and  sulfadoxine  1500 
mg  (3  tablets).  This  is  the  maximum  dose  recommended  by  the  monufacturer.  Seven  boys  weighing 
between  20  and  36  kg  received  two  tablets.  One  boy  weighing  18  kg  received  one  tablet.  Two  dosages 
of  the  pyrimethomlne  — DFD  combination  were  tested:  pyrimethomlne  25  mg,  DFD  400  mg  (2  tablets) 
and  pyrimethamine  50  mg,  DFD  800  mg  (4  tablets). 


1  Trod  Provincial  Hospital,  Thailand. 
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Tharapautic  rasponsai  war#  clositflad  according  to  WHO  critarla  ( 8 ).  Paratita  claoranca  timas  and  favor 
claaranca  timas  waro  datarminad  for  aach  patlant.  Favor  was  considarod  to  ba  "ciaorad"  if  it  ramainad 
at  or  balow  37.2‘C  for  at  laast  12  hours.  Patiants  in  whom  asaxual  parositamia  was  cloorad  by  traatmant 
and  had  not  raappaorad  for  28  days  following  tharapy  waro  considarod  radically  curad. 

PROGRESS.  PYRIMETHAMINE  75  MG.  SULFADOXINE  1500  MG. 

Forty— fiva  patiants  waro  traatad  with  tha  combination  pyrimathamina— sulfadoxina  (Tabla  1).  Patiants  in 
this  group  had  a  high  overago  parasitamia  (60,000  par  cu.mm.)  ond  wara  modaratoly  or  sovaroly  III. 
Tha  mean  parasite  clearance  time  was  73  hours  and  the  moan  favor  clearance  time  was  63  hours. 

Thirty— nine  of  the  forty— fiva  man  waro  followed  for  tha  28  day  observation  period  and  radical  cure  was 
attained  in  33  (85!is).  All  patients  with  parasite  counts  below  30,000  per  cu.mm,  wara  curad.  A  typical 
successful  response  to  pyrimathamina— sulfadoxina  is  described  balow. 

Patient  No.  5;  This  18  year  old  farmer  was  admitted  with  a  three  day  history  of  favor,  insomnia,  and 

backache.  He  gave  a  history  of  malaria  one  yeor  previously.  On  physical  examination,  ha  was  found  to 

hove  a  temperature  of  39.2°C,  but  no  other  positive  findings.  Tha  asexual  parasite  density  of  P.  falciparum 
was  115,900  per  cu.mm,  on  admission.  He  remained  febrile  for  51  hours  following  treatment  and  complained 
of  continuing  backache,  but  his  parasitemia  steadily  decreased.  Thera  were  rare  ring  forms  48  hours  after 
tharapy,  but  smears  were  negative  thereafter.  Ha  ramoinad  well  throughout  the  follow-up  period. 

Two  patiants  exhibited  recrudescence  of  asexual  parasitemia  and  malaria  symptoms  before  the  and  of  tha 
28  days  and  were  considered  Rl  treatment  failures.  Six  patients  required  Intravenous  quinine  after  tha 
initiation  of  the  pyrimethamine— sulfadoxina  tharapy  because  of  rising  parasitemia  and  worsening  clinical 
state.  However,  to  bring  the  infection  under  control,  four  patiants  required  only  one  dose  of  quinine 
one  received  two  doses  and  another  five  doses.  Some  of  tha  patients  may  indeed  have  eventually 
responded  to  the  single  dose  of  Fansidar,  but  In  the  iudgemant  of  the  attending  physicians,  withholding 
tha  faster  acting  drug  of  known  effectiveness  was  not  warranted.  Four  potients  ware  diagnosed  as  Rill 
traatmant  failures.  In  two  patients  (Numbers  1  and  4),  it  was  later  considered  that  tha  quinine  tharapy 
may  have  bean  given  prematurely,  so  no  result  was  recorded. 

Patient  No.  II  was  an  example  of  an  Rill  response.  An  18  year  old  farmer  was  admitted  with  a  two 
day  history  of  headache,  muscle  pain,  fever,  and  thirst.  Admission  temperotura  was  40.4°C.  His  spleen 
was  not  palpable  and  there  were  no  abnormalities  on  physical  examination.  The  asexual  parosita  count  on 

admission  was  79,800  per  cu.mm,  and  he  was  treated  with  three  tablets  of  Fansidar.  By  tha  afternoon  of 

admission,  he  was  in  severe  distress  with  headache,  abdominal  pain,  restlessness,  and  his  fever  was  still 
40°C.  The  parasite  count  seven  hours  after  treatment  had  risen  to  366,000  and  It  was  decided  to  Infuse 
500  mg  quinine.  A  second  infusion  of  500  mg  quinine  was  given  the  following  morning  whan  the  parasite 
count  was  236,000.  The  patient  did  not  require  additional  therapy,  and  attained  a  radical  cure  of  his 
malaria.  Despite  the  fact  that  the  elapsed  time  between  treatment  with  the  drug  under  evaluation  and 
the  initiation  of  quinine  therapy  was  only  eight  hours,  it  was  felt  that  this  patient  represented  a  failure 
of  the  pyrimethamine— sulfadoxine  combination  in  view  of  his  worsening  clinical  condition  and  progressive 
rise  in  parasitemia. 

Toxicity ;  Two  patients  developed  rashes  after  the  pyrimethamine  —  sulfadoxine  combination  which  were 
considered  to  be  related  to  the  administration  of  the  drug.  In  one  pallet  the  rash  consisted  of  giant 
urticaria,  appearing  34  hours  after  dosing,  which  resolved  after  treatment  with  antihistamines  and  dexa- 
methasone.  Another  patient  developed  a  pruritic  erythematous  rash  four  days  after  therapy,  which  disappeared 
spontaneously  without  additional  treatment.  Neither  patient  had  mucous  membrane  lesions,  and  aside  from 
multivitamins,  neither  had  received  additional  medication.  Radical  cure  was  ochlevad  in  both  patients. 

PYRIMETHAMINE  50  MG,  DFD  800  MG. 

Thirty  potients  received  a  single  four  tablet  dose  of  the  combination.  Fever  clearance  time  (mean  59  hours) 
and  parasite  clearance  time  (mean  60  hours)  were  short.  However  this  group  of  patients  had  a  low  mean 
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Initial  pormita  coant  (17,000  par  cu.mm.  )i  and  warn,  utuaily,  clinically  mild  catai.  Twanty— H»aa  patiantc 
wart  foliowad  tliroufliiovt  tbn  20  day  period  (Table  2);  only  ten  were  cured.  Of  the  follures,  two  hod 
Rill  responiei  ond  two  exhibited  Rll  retpontet.  Nine  hod  reerudeicences  of  potroitemia  before  the  end  of 
the  28  day  obiervotion  period,  and  were  considered  Ri  failures.  The  over-all  cure  rate  for  pyrimethamine 
— DFD  at  this  dosage  was  43ni.  There  was  no  evidence  of  hematologic  or  other  toxicity. 

The  case-history  of  a  patient  with  an  Rll  response  Is  given  below. 

Patient  No.  50  A  42  year  old  tailor  presented  with  a  four  day  history  of  fever,  beodache,  anorexia  and 
vomiting.  A  cough  had  been  present  for  six  days.  He  gave  a  history  of  molorla  10  yeors  previously. 
Examination  showed  a  temperature  of  40.0°C  and  rhonchl  in  the  chest.  The  asexual  density  of  P.  falciparum 
was  40,700  per  cu.mm.  The  four  tablet  dose  was  administered  at  1100  hours.  The  patient  felt  better  In 
the  evening.  By  1400  hours  the  following  doy,  the  porasite  density  had  decreased  to  400  per  cu.mm, 
and  the  patient  had  a  temperature  of  38.0°C.  He  developed  fever  and  chills  at  2000  hours,  his  tempera¬ 
ture  rose  to  39.6°C  and  his  parasite  count  increased  to  10,800  per  cu.mm.  An  Rll  response  was  diagnosed 
and  500  mg  quinine  was  administered  intravenously  in  500  ml  saline  over  four  hours.  Altogether  nine 
doses  (eight  oral)  of  quinine  were  given,  followed  by  a  single  dose  of  pyrimethamine— sulfadoxine.  The 
patient  made  a  rapid  recovery. 

PYRIMETHAMINE  25  MG  WITH  DFD  400  MG,  AND  PYRIMETHAMINE  ALONE. 

Early  In  the  study,  three  patients  were  treated  with  the  pyrimethamine- DFD  combination  ot  tbit  lower 
dosage  (two  tablets).  Of  the  three,  one  responded  promptly  (S),  and  two  were  Rll  failures.  Because  of 
the  apparently  unacceptable  therapeutic  action  of  the  combination  at  this  dosage,  no  further  patients  were 
studied. 

Three  patients  with  mild  illness  and  low  parasitemias  were  treated  with  50  mg  pyrimethamine  dolly  for 
three  days.  In  all  three,  only  a  temporary  reduction  in  parasitemia  resulted  (Rll),  and  symptoms  persisted, 
supporting  an  earlier  Impression  of  resistance  of  the  local  strain  of  P.  falciparum  to  this  drug. 

DISCUSSION :  Pyrimethamine  50  mg  with  DFD  800  mg  is  only  partially  effective  as  an  antimolarlal,  since 
only  43%  of  mildly  ill  patients  were  cured.  This  cure  rote  is  similar  to  that  for  a  pyrimethamine— dapsone 
(DDS)  combination,  which  was  19 «  effective  (chi  square  =  2.0,  p>  0.05 )  (9).  DFD  has  a  metabolic 
half-life  of  30  hours,  (10)  compared  with  21  hours  for  DDS  (11).  Pyrimethamine,  which  has  a  half-life 
of  96  hours  (12),  used  with  either  DFD  or  DDS  leods  to  an  unbalanced  synergistic  combination.  Obviously 
at  certain  times  only  an  effective  dose  of  pyrimethamine  is  present  in  the  blood.  Since  pyrimethamine 
resistance  was  demonstrated  in  this  study,  the  portial  therapeutic  efficacy  of  pyrimethamine  with  DFD  may 
be  explicable  on  this  basis.  Conversely,  pyrimethomine-sulfodoxine  is  a  balanced  combination  since  the 
half-life  of  sulfadoxine  is  200  hours,  (13),  and  of  pyrimethamine  about  96  hours. 

In  this  study,  pyrimethamine  with  sulfadoxine  cured  85«  of  patients  with  an  average  parasite  count  of 
60,000  per  cu.mm.,  when  administered  In  an  adult  dose  of  three  tablets  (pyrimethamine  75  mg,  sulfadoxine 
1500  mg.).  Thus  the  combination  (Table  3)  was  twice  as  effective  os  pyrimethamine— DFD  (p<0.01)  in 
patients  whose  average  parasite  count  was  three  times  greater  (p  <0.001). 

In  Northeast  Thailand,  a  two  tablet  dose  (pyrimethamine  50  mg,  sulfodoxine  1000  mg.)  cured  82«  of 
patients  with  an  average  count  of  28,000  per.  cu.mm.  (9). 

Pyrimethomine- sulfadoxine  alone  is  an  effective  and  convenient  ontimalariol.  However,  in  the  opinion  of 
the  authors.  Its  major  limitation  is  the  somewhat  slow  control  of  fever  and  clinical  symptoms  ( viz  patients 
No.  5  and  11  above).  The  prolonged  activity  of  the  drug,  when  preceded  by  the  rapid  action  of  quinine, 
results  In  the  currently  optimal  therapy  for  drug— resistant  falciparum  malaria  (14). 
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Tabu  1.  Falciparvm  Malaria  In  Thailand.  SlngU  Dota  Tbarapy  with  Pyrlaathamina 
75  mg.  and  Sulfadexlnn  1.5  gm.  (SmolUr  Ootn  In  Chlldran) 


Patient 

Number 

Initial  Asexual  Count 
P.  falciparum 
(per.  cc.  mm.) 

Parasite 
Clearance  Time 
(Hours) 

Initial 

Fever 

CC) 

Fever 

Cleorance  Time 
(Hours) 

Result 

1 

314500 

39.4 

_ 9 

2 

286900 

39.3 

— 

3 

258400 

— 

41.0 

— 

■nn 

4 

179600 

— 

38.5 

— 

5 

115900 

65 

39.2 

51 

s 

6 

111000 

88 

37.0 

— 

s 

7 

98000 

66 

39.9 

s 

8 

93300 

118 

40.4 

69 

Rt 

9 

92200 

— 

40.0 

67 

S 

10 

90300 

76 

38.1 

68 

S 

11 

79800 

_ 

40.4 

— 

Rill 

12 

71300 

88 

40.3 

87 

s 

13 

65300 

113 

40.2 

88 

s 

14 

65000 

— 

39.7 

— 

Rill 

15 

63100 

68 

39.8 

55 

S 

16 

61800 

69 

40.0 

61 

S 

17 

58900 

_ 

39.3 

66 

S 

18 

58700 

— 

40.1 

63 

S 

19 

58700 

_ 

40.1 

66 

S 

20 

56200 

39.9 

64 

S 

21 

50400 

70 

40.9 

74 

s 

22 

44200 

_ 

39.4 

66 

s 

23 

36100* ** *** 

39.8 

42 

s 

24 

30400 

— 

39.6 

Rl 

25 

27200 

76 

40.1 

68 

S 

26 

26100 

62 

39.4 

37 

S 

27 

24500 

39.5 

64 

S 

28 

23400 

66 

39.0 

41 

S 

29 

21300 

75 

40.4 

83 

S 

30 

19400 

63 

40.3 

62 

S 

31 

17300 

61 

38.2 

84 

s 

32 

17200 

_ 

37.3 

— 

s 

33 

16200 

— 

40.2 

66 

— 

34 

13400 

— 

39.4 

s 

35 

10900 

117 

39.1 

37 

— 

36 

10100 

93 

40.0 

109 

s 

37 

9400 

39 

39.4 

— 

s 

38 

8600 

— 

40.3 

— 

— 

39 

6800 

39.6 

35 

s 

40 

6400 

70 

39.9 

57 

s 

41 

4900 

39.0 

42 

— 

42 

4800 

45 

38.7 

44 

s 

43 

52 

39.2 

— 

s 

44 

2300 

— 

37.3 

s 

45 

1700 

38 

37.0 

— 

s 

Mean 

60300 

73 

63 

Cure  Rate 
=  85x 
(33/39) 

*  If  pnriod  of  obsarvatlon  not  odoquata,  no  rnsvit  givnn. 

**  Mndion  count. 

***  If  no  symbol,  final  result  could  not  bn  datormlnad. 

Rill,  no  marked  reduction  of  asexual  parasitemia; 

Rll,  marked  reduction  of  asexual  parasitemia,  but  no  clearance; 

Rl,  clearance  of  asexual  parasitemia,  followed  by  recrudescenct; 

S,  clearance  of  asexual  parasitemia,  without  recrudescence  (radical  cure). 
World  Hnolth  Organization  (1967)  Tech.  Rap.  Sar.  No.  375,  p.  42. 


TobU  2.  Faiciparun  Moiorla  In  Tbaltand. 

SInoU  Dost  Thnrapy  with  Pyrintthanin* **  50  ag  ond  OFD  tOO  ag 


F«v«r 

CUoranc* 

TIa* 

(Houri) 


Initial 

Poroiitt 

Potiont 

Astxuol  Count 

CUoranct 

Inltlol 

Nvmbtr 

P.  falciparum 

TImt 

Ftvtr 

(Ptr  cu.mm.) 

(Hours) 

(‘Cl 

Rttult 


Curt  Ratt 
=  43% 
(10/23) 


*  If  ptriod  of  obstrvatlon  not  odtquatt,  no  rttwlf  givtn 

**  Mtdlon  count. 


2 


f^Wtt  3.  C»Mi»«rlMR  •t  C«r«  Iclw* 


Drug 

Avaroga 

initial 

Porosita  Count 
(Par  cu.mm.) 

Kill 

811 

81 

S 

Cura*** 

8ata 

(X) 

Pyrimathamina-(- 

Sulfadoxlna 

60,300** 

4 

0 

2 

33 

•5  » 

Pyrimathamina+ 

DFO 

18,900** 

2 

2 

9 

10 

43  m 

*  Pottanfi  who  did  not  compiofo  foUow— up  oxamlnaiioiit  woro  not  laciudod  ia  fhU  tobla. 
**  Tha  avarofla  Initial  parosita  counts  wara  slanlficontiy  dtffaraat  (t— 8.4,  p <0.001) 

***  Tha  diffaranea  in  cura  rotas  was  statistically  significont  (x  2=9.67,  p<0.01) 
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F«lclp«rifa  M«i«rl«  CurMl  by  F»II««W  by  NMkbw 

wlib  FyHa»tb— Im) 


PriacliKil  •  AKtboRy  F.  H«H,  COl«  MC 

Idw«r4  1.  Dob*riiya,  MAJ,  MC 
VIcbtaIr  Mtttaprsko*# 

Fciiy*  S0«bo«,  M.D.' 


OBJECTIVE:  To  dotormioo  Tlio  offlcocy  of  a  short  coorso  of  ovioioo  (oboot  tbroo  doyt)  followod  by  o 
sinflio  doso  of  tulfodoxlno  with  pyrimothoaloo  opoiotl  foklporvoi  •olorlo  lo  Thoilood. 

BACKGROUND:  Tho  trootmoot  of  ckloroquiM - rosistoot  folcIporoM  mIoHo  has  hithorto  booo  coofusiog. 
No  cloorcut  roglmoo  has  yot  onorgod  (t).  Tho  World  Hoolth  Orgoolxotioa  (2)  ■ootloos  tb  difforoot 
roglmoas  Involving  12  drugs  odalnlstorod  ovor  1  to  14  days,  losod  opoo  tho  rosults  of  this  study  wo 
rocemmond  ono  rogimon  involving  throo  drugs  givon  In  about  throo  doys. 

In  Southoost  Tholiond  o  six  day  courto  of  quinino  curod  ISo  of  potionts  with  folclporva  tMilorlo  (3}|  o 
singlo  doso  of  Ponsldor  (sulfodoxino  with  pyrlaothoalno)  was  also  ISa  curotivo  (4).  Thoroforo  wo  tostod 
0  short  courso  of  quinino  (ovorogo  3  days)  fellewod  by  Pansldar  in  about  400  potionts. 

DESCRIPTION;  Tho  Trod  Provincial  Hospital  is  in  southoost  Thailand  400  Ka  froa  Bangkok.  Malorlo  is 
ondoffiic  In  tho  aroo  throughout  tho  yoor.  Voluntoors  woro  soloctod  for  tho  study  if  thoir  osoxual  porosi. 
toffllo  of  P.  falciparum  was  ot  loost  1,000  por  cu.aa.  Initioliy  only  adult  aolos  woro  studlod.  Whon 
quinino  -  Foniidar  was  shown  to  bo  tho  aost  offoctivo  thoropy,  it  was  usod  routinoly  on  adults  ond  chlidron. 
Potionts  with  coincidont  vlvox  molarlo  woro  trootod  but  not  includod  in  this  study. 

OuontItatWo  porosHo  counts  (S)  woro  porforaod  at  loost  twico  dolly  In  hospital  on  fingor  — stick  tpoclaons 
tokon  at  OBOO  and  1400  hours  and  ot  follow-up  oxoffilaatlons  on  days  14,  21  ond  28.  Hoaotocrit  lovols 
(pockod  coll  volumo)  and  loukocyto  counts  woro  modo  on  adaission  and  whonovor  clinically  Indlcotod. 

Tho  drugs  woro  odalnlstorod  by  tho  study  physicians  during  word  rounds  usually  conductod  at  0600,  1400 
ond  2200  hours,  intravonous  quinino  was  odmlnistorod  as  tho  dihydrochlorido  salt.  Tho  standard  doso  In 
adults  was  490  mg  quinino  boso  In  500  mi  normal  saiino  infusod  ovor  o  four  hour  Intorvol.  Oral  quinino 
was  proscribod  as  toblots  of  quinino  sulfoto  ooch  contolning  270  mg  boso.  Tho  routino  formulation  was  o 
sugar  — cootod  toblot,  but  plain  toblots  woro  occasionally  usod  ospociolly  in  small  childron.  Tho  standard 
doso  In  adults  was  540  mg  (two  toblots)  ovory  8  hours.  Each  plain  tablot  of  Fonsldor  (Hoffman  — Lo  Rocho) 
containod  25  mg  pyrlmothomlno  and  500  mg  sulfodoxino.  Tho  standard  doso  in  adults  wos  tbroo  toblots 
givon  with  or  olght  hours  oftor  tho  last  doso  of  quinino. 

Quinino  concontrotioni  on  random  sora  woro  dotorminod  by  tho  bonzono  oxtroction  aothod  of  Brodio  and 
Udonfriond  (6).  This  is  on  accurato  tochniquo  (7). 

Parosito  and  fovor  cloaronco  timos  woro  dotorminod  in  hours.  Tho  potionts'  toaporoturo  charts  woro 
rotainod  for  analysis.  Pationts  woro  considorod  radically  curod  (S  rosponso)  if  tho  porosltomla  was  cloarod 
by  trootmont  and  had  not  roappoorod  boforo  day  29  (tho  doy  of  admission  boing  collod  day  0).  Tho 
WHO  (8)  classification  was  usod  (Tablo  2). 

PROGRESS;  Four  hundrod  ond  fourtoon  potionts  woro  admittod  to  tho  study.  Nino  pationts  loft  tho 
hospitol  oftor  clinical  Improvomont  but  boforo  rocolving  Fonsldor.  Thoroforo  392  pationts  rocolvod 
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(|uIiiIr«  — Fantidar  fhtrapy.  Tii*  avRroat  ogR  of  tlio  group  was  23.9  yoors  (roago  )— 73i  oo^  oYorogo 
woight  45.4  Kg  (rongo  5-10).  Only  14  potlonts  worn  fonolo  lineo  wo  uioolly  eonfinod  our  shidlos 
to  molo  potlonts. 

Most  potlonts  worn  fairly  sorlously  III  on  admission.  Tko  avoroge  parosito  count  (90,676  por  cu.mm.)  wos 
much  highor  than  in  our  othor  thoropoutlc  studios  (3)  and  tho  ovorogo  parosito  clooronco  timo  of  77.3 
hours  indicatos  a  satisfactory  rosponso  (Tablo  1).  Clooronco  of  parositomia  wos  slow  In  a  fow  potlonts, 
ospoclally  thoso  with  high  poroslto  counts  (o.g.  ovor  200,000  por  cu.mm.)  and  was  possibly  duo  to  portiol 
rosistanco  to  qulnino.  A  typicol  pationt  was  No.  391  with  a  parosito  count  of  257,720  por  cu.mm.  Ho 
rocolvod  18  dosos  (six  days)  of  qulnino  (Tablo  1)  boforo  tho  Fonsidor.  His  parosito  cloaranco  timo  was 
prolongod  at  147  hours.  Dospito  tho  slow  clinical  rosponso,  his  blood  was  froo  of  parositos  on  days  14, 
21  ond  28  and  so  ho  was  occroditod  with  a  radical  euro. 

Tho  ovorogo  fovor  clooronco  timo  was  61.5  hours.  In  a  fow  potlonts  a  porsistont  fovor  was  probably 
causod  by  tho  qulnino.  SInco  the  ovorogo  courso  of  qulnino  was  short;  qulnino  fovor  was  not  so  froquont 
a  problom  as  with  longor  coursos  in  provlous  studios  (9).  In  somo  potlonts,  who  rocolvod  only  a  fow  dosos 
of  qulnino,  a  rising  tomporaturo  on  day  1  or  day  2  was  probably  causod  by  tho  Fansidar,  sInco  tho  fovor 
pattorns  worn  similar  to  thoso  found  In  potlonts  rocolving  Fonsidor  alono  (4).  Many  potlonts  woro  dlschorgod 
whon  thoy  fott  bottor  but  boforo  tho  fovor  and  parasltomia  had  cloarod. 

Eighty  two  porcont  (322/392)  of  tho  potlonts  rocolvod  at  loost  ono  doso  (ovorogo  1.5  dosos,  rongo  1—7) 
of  qulnino  os  a  continuous  Introvonous  infusion.  Tho  stondord  doso  of  qulnino  boso  was  10  mg  por  Kg 
but  in  small  childron  a  lower  doso  was  often  used  to  prevent  toxicity.  Tho  adult  intravenous  doso  (490 
mg  qulnino  base  in  tho  dihydrochlorido  salt)  was  usually  given  In  500  ml  normal  saline.  Tho  optimum  infusion 
time  for  a  rapid  rosponso  and  avoidance  of  toxicity  was  four  hours.  Half  strength  solutions  (0.5  mg 
quinine  base  por  ml)  woro  admlntstorod,  ospoclally  in  childron.  If  quinine  toxicity  was  suspected.  In 
comatose  adults  optimum  therapy  was  not  more  than  1,000  mg  quinine  base  (two  dosos)  por  24  hour 
interval  given  in  1000—1500  ml  fluid  intravenously.  Qulnino  metabolism  is  impoirod  in  severe  folciparvm 
malaria  and  the  half  — life  of  tho  drug  is  prolongod.  Thus  lower  or  loss  froquont  dosos  ore  noodod  to 
prevent  ovordosago.  In  sovorol  of  our  patients  toxic  levels  of  serum  quinine  (concentration  ovor  10  mg/L) 
occurred  dospito  subnormal  dosos  of  tho  drug.  Novortholoss  quinine  is  tho  only  drug  that  brings  sovoro 
falciparum  Infections  under  satisfactory  control  In  Southeast  Thailand. 

Follow-up  examinations  woro  completed  in  314  potlonts,  of  whom  302  {96ns)  woro  radically  cured  (Table 
2).  Tho  qulnino  — Fansidar  regimen  was  more  offoctivo  than  a  six  day  courso  of  quinine,  or  Fansidar  alone. 
In  our  tost  system. 

initially  all  patients  rocolvod  nine  dosos  of  quinine.  Tho  questions  arose  whether  a  shorter  course  of 
quinine  would  be  equally  effective  and  whether,  in  severe  cases,  a  longer  course  of  quinine  would  be  more 
effective.  Therefore,  additional  patients  rocolvod  from  1  to  18  doses  of  quinine  before  the  single 
dose  of  Fansidar.  To  our  surprise  tho  euro  — rote  wos  about  96!^  throughout  the  range  (Table  1).  However 
the  cure  — rate  of  9Bx  (43/44)  with  10  to  18  dosos  was  impressive  since  tho  patients  wore  mostly  seriously 
ill  and  their  average  parasitemia  was  high  (166,000  per  cu.mm.). 

If  the  course  of  quinine  was  very  short  (less  than  four  doses),  then  the  initial  clinical  improvement  was  not 
always  maintained  and  a  temporary  resurgence  of  fovor  and  othor  symptoms  often  occurred  on  about  the 
second  doy.  If  at  least  four  dosos  of  quinine  were  given,  optimal  clinical  improvement  usually  resulted. 
Table  1  shows  that  tho  shortest  fovor  clearance  time  occurred  with  the  four  dose  courso.  Longor  coursos 
of  quinine  appeared  to  bo  Indicated  in  patients  with  high  initial  parasite  counts  or  evidence  of  chronic 
disease  (e.g.  large  spleens). 
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Qulntn*  cauttd  typical  mild  sida  —  af facts  in  most  potiaats  (a.g.  nausaa  and  tinnitus).  If  biurrnd  vision  or 
othor  sorlous  symptoms  occurrod,  tho  dost  of  qulnlno  was  roducod.  Sarious  sido-offocts  woro  morn 
froquont  In  chlidron  than  In  adults  (o.g.  cama,  convulsions).  Roduction  or  dalotion  of  dosogo  usuolly 
rosultod  In  a  rapid  docrooso  In  toxicity. 

Sorlous  toxicity  ottributobU  to  tho  Fansidar  did  not  occur  in  any  of  tho  392  potlonts  who  rocolvod  tho 
tho  qulnlno  — Fansidar  roglmon.  Howovor  Fansidar  as  solo  thorapy  ofton  causos  fovor  and  loss  ofton 
urticarial  rashos  (4). 

Tho  cost  of  trootmont  comprisos  tho  hospital  costs  (If  tho  potlont  roquiros  odmission)  plus  tho  cost  of  tho 
drugs.  Tho  392  potlonts  woro  in  hospital  for  on  avorago  of  only  3.R  days  which  was  briof  la  rolotlon  to 
tho  avorago  clinical  sovority  of  tho  group,  ond  roflocts  tho  fact  that  qulnlno  usuolly  acts  rapidly. 

Wo  dotormlnod  that  tho  minimal  offoctivo  roglmon  was  four  dosos  of  qulnlno  plus  Fansidar.  At  tho  timo 
of  tho  study  qulnlno  cost  tho  hospital  pharmacy  about  U.S.  $0.04  por  toblot  and  Fansidar  about  $0.15  o 
toblot.  Thus  tho  cost  of  tho  roglmon  orolly'wos  at  loost  $0.77.  This  was  loss  oxponsivo  than  any  othor 
offoctivo  roglmon.  Intravonous  thoropy  wos  much  moro  oxponsivo  bocauso  units  of  Intravonous  fluid  woro 
rolativoly  costly. 

Othor  rolovant  factors  oro  tho  durotion  of  thorapy,  tho  total  numbor  af  dosos  and  tho  froquoncy  of  dosing. 
Optimal  qulnlno  — Fansidor  thorapy  comprisos  at  loast  fivo  dosos  (four  qulnlno,  ono  Fansidar)  givon  ovor 
two  days  at  night  hour  intorvals.  Thoso  poramotors  oro  loss  thon  for  any  othor  offoctivo  roglmon. 

DISCUSSION :  This  study  has  ostabllshod  that  qulnlno  followod  by  Fansidar  is  tho  troatmont  of  cholco 
for  chloroquino  — resistant  falciparum  malaria.  Tho  roglmon  is  thoorotically  sound  bocauso  it  comprisos  tho 
rapidly  acting  drug  qulnlno,  followod  by  tho  long  acting  combination  of  sulfadoxino  and  pyrimothamino 
(Fansidar).  Tho  qulnlno  brings  tho  Infoctlon  undor  control  and  tho  Fonsldar  assists  in  Its  orodicotlon.  This 
roglmon  Is  usoful  bocauso  wo  found  that  Fansidar  Is  non -toxic  whon  givon  at  tho  ond  of  a  courso  of 
qulnlno;  it  is  practical  bocauso  it  is  complotod  in  about  throo  days,  thus  allowing  tho  potlont  to  bo 
dischorgod  promptly. 

Tho  valuo  of  an  antimalarlol  roglmon  may  bo  dotormlnod  by  fivo  criteria  viz.,  officocy,  toxicity,  cost, 
duration  of  thorapy  and  length  of  hospital  stay.  Thoso  criteria  must  bo  judged  in  relation  to  tho  average 
sovority  of  tho  cases  being  trootod,  which  is  Indicated  by  tho  clinical  sovority  and  tho  avorago  porasito 
count.  Considering  all  thoso  factors,  tho  quinine- Fansidar  roglmon  is  tho  best  that  wo  have  tested. 

Tho  components  of  tho  qulnlno  —  Fansidar  roglmon  are  moro  powerful  ontlmalarlals  than  any  altornativo 
drugs.  For  chloroquino  -  resistant  falciparum  malario,  quinine  Is  tho  only  rapidly  acting  drug  currently 
available.  Tho  components  of  Fonsldar  are  longer  acting  than  any  othor  similar  drugs  (Table  3).  Fansidor 
is  moro  offoctivo  in  tho  rodical  euro  of  P.  falciparum  than  pyrimothamino  with  DDS  (10)  or  pyrimothamino 
with  DFD  (4).  Single  dose  Fansidar  Is  moro  offoctivo  thon  multi  — dose  clindamycin  or  totracyclino  (11). 
It  should  bo  stressed  that  Fansidar  alano  is  ofton  toxic  (o.g.  fovor,  urticorla)  and  slow  acting,  but  whon 
given  at  tho  ond  of  a  courso  of  quinine,  it  caused  no  serious  toxicity  In  ovor  300  patients.  Soquontiol 
qulnlno  —  Fansidar  is  also  moro  logical  than  combination  thoropy  bocauso  antimalarlol  activity  In  tho  blood 
Is  obviously  maintained  for  a  longer  period. 

Quinine  has,  of  courso,  boon  usod  for  malaria  for  several  hundred  years.  Sulfadoxino  was  introduced  for 
malario  by  Laing  (12).  Chin  (13)  discovered  tho  antimalarlol  potentiation  of  sulfadoxino  and  pyrimothamino. 
Tho  U.S.  Army  found  that  a  14  day  courso  of  quinine  with  an  initial  doso  of  sulfadoxino  and  pyrimothamino 
was  offoctivo  against  folciparum  malaria  (14,  15).  Howovor  tho  official  U.S.  Army  roglmon  is  still  quinine 
for  10  days,  pyrimothamino  for  3  days  and  DDS  for  29  days  (16).  In  Loos  a  7— 10  day  courso  of  quinine 
plus  an  Initlol  doso  of  Fonsldar  wos  found  to  bo  offoctivo  (17).  Howovor  quinine  with  Fansidor  is  not 
mentioned  In  tho  regimens  rocommondod  by  W.H.O.  (2)  nor  in  tho  latest  addition  of  a  loading  toxtboolc  of 
modicino  (18). 
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Thtrc  is  •vi4«ne«  tbaf  quinin*  is  more  tffvetiv*  than  clitoroqvlii*  ofolast  cMorquin*  -  SMsItIva  falciparaa 

aalarlo  from  Africa  (19).  Thorofort  eomporativo  studios  of  quinino  and  ckloroqwino  with  ond  witkout 

torminal  Pansidar  for  African  falciparum  art  obviously  Indieofod. 

RECOMMENDATIONS:  Tho  following  is  ttio  rocommondod  trootmoni  of  folclporum  molaria  in  Thaiiond 

based  on  ail  complotoly  tostod  drug  rtglmans  to  datoi 

1.  At  least  four  doses  of  quinine  (S40  mg  base  each  dose  in  adults)  usually  given  at  12  hour  intervals 
followed  by  a  single  dose  of  Fansidor  (sulfadoxine  1.5  g  with  pyrimethamine  75  mg  in  adults).  Propor¬ 
tionately  smaller  doses  ore  given  to  children. 

2.  Quinine  dosage  should  not  exceed  20  mg/kg  doily.  The  first  and  sometimes  subsequent  doses  of 
quinine  should  often  be  administered  os  on  intravenous  Infusion  usuolly  in  four  hours.  The  stondord 
dose  in  adults  is  500  mg  (10  gr)  In  500  ml  normal  saline. 

3.  in  order  to  prevent  pulmonary  edema,  Thai  adults  with  falciparum  malaria  should  not  receive  more 

than  1500  ml  fluid  (including  blood  transfusion)  every  24  hours.  Children  should  receive  proportionately 
smaller  volumes.  * 

4.  Blood  transfusion  is  rarely  Indicated  in  falciparum  malaria  and  ontimalarial  therapy  is  usually  sufficient. 
Blood  transfusion  should  be  considered  if  the  hematocrit  falls  below  15%. 
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Table  1.  Relation  of  the  Number  of  Quinine  Dote*  to  the  Falciparum  Malaria  Cure  Rote. 


No.  Doses 
Quinine 

Average 
Parasite  Count 
For  Group 

Average 
Parosite 
Clearance 
Time  (Hrs) 

Average 

Initiol 

Fever 

rc) 

Average 
Fever 
Clearonce 
Time  (Hrs) 

Treatment 

Failures 

(Ri-iii) 

Cure 

(S) 

Cure 

Rate 

0* 

60230 

73.0 

39.5 

62.6 

6 

33 

85» 

1 

57742 

67.3 

39.1 

50.7 

0 

21 

2 

65510 

71.6 

39.5 

57.5 

2 

22 

1  3 

1 

71719 

67.7 

39.3 

55.6 

0 

24 

4** 

124624 

72.4 

39.4 

43.4 

0 

22 

5 

76385 

67.4 

39.5 

54.5 

2 

22 

6 

81481 

73.8 

38.8 

62.5 

1 

21 

7 

114285 

75.3 

39.4 

58.0 

0 

23 

8 

99600 

78.2 

39.3 

70.3 

1 

21 

9 

64067 

76.6 

39.2 

59.5 

5 

83 

10 

98651 

81.5 

38.5 

69.5 

0 

20 

11 

66949 

91.8 

39.6 

102.0 

0 

7 

12 

285057 

88.0 

39.0 

74.8 

1 

6 

13 

242345 

92.5 

39.2 

93.5 

0 

3 

14 

269754 

108.8 

38.7 

91.0 

0 

3 

15 

138340 

117.0 

40.3 

109.5 

0 

2 

16 

— 

— 

— 

- 

— 

- 

17 

515060 

130.0 

40.1 

82.0 

0 

1 

18 

252720 

147.0 

40.2 

137.0 

0 

1 

Average 

1-18  Doses 
(Total  Quinine. 
Fansidar  Group) 

90676 

77.3 

39.2 

61.5 

■  12 

320 

*  Study  reported  in  detail  elsewhere  ( 4 ) 

**  For  optimum  clinical  response  at  least  4  doses  of  quinine  should  be  olv*n  before  the  Fansidar. 
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Tabi*  2.  FakliWttM  Maiarlo  ia  Tbollaail  1973-1974. 
« Cura  Ratal  with  4  Diffaraat  Raflinaas. 


Drug  Ragiman 

Avaroga 

Duration 

Tharopy 

Avaroga 
Parositamio 
(par  cu.mm.) 

Quinina+Fansidar 

3  days 

90,000 

Qulnlna** 

6  days 

28,000 

Fonsidar*** 

1  dosa 

56,000 

Chloroquina 

3  days 

15,000 

*  Rill,  no  markad  raductlon  of  osaxuol  porosltamio;  Rll,  marked  raductlon  of  otaxual  poratilamia, 
but  no  claoronca;  Rl,  claaranca  of  osoxuol  porasitamta,  followad  by  raerudatcanca;  S,  claoronce 
of  osaxual  paroiltamla,  without  raerudascanea  (radical  cura).  World  Haolth  Orgonization  (1967). 
**  Study  raportad  In  datall  in  Hail,  A.P.  at  al.  (^) 

***  Dosa  in  adults  1.5  g  tulfadoxina  and  75  mg  pyrimathamina. 


Tabla  3.  DIhydrofolata  Raductosa  Inhibitors,  Sulphonamldas 
and  Sulphonas  Usad  in  Malaria- Half-lifa  (t/2) 


Drug 

Half-llfa 
(T/2  In  Hours) 

Rafaranca 

Sulfadoxina* 

200 

Brooks,  M.H.  at  al.  (15) 

Pyrimathamina* 

96 

Smith,  C.C.,  and  Ihrig,  J.  (20) 

Sulfalana 

65 

Sanaca,  H.  (  21  ) 

DFD 

30 

Sonntag,  A.C,  at  al.  (22) 

DOS 

21 

Glazko,  A.J.  at  al.  (  23) 

Sulfadiazina 

17 

Richards,  W.H.G.  (24) 

Sulfamathoxazola** 

9 

Schwartz,  D.E.,  and  Riadar,  J.  (25) 

Trimathoprim** 

9 

Schwartz,  D.E.,  and  Riadar,  J.  (25) 

*  Sulfadoxina  with  pyrimathamina  is  markatad  as  Fansidar. 

**  Sulfamathoxazola  with  trimathoprim  (co.trimoxazola)  is  markatad  as  Bactrim  or 

Saptrin. 
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Comparison  of  Mofloqulno  (WR  142490)  and  Pyrlmotbomlno  with 
Solfodoxino  for  tho  Singlo— Dos*  Trootmont  of  Foiclporum  Molorlo 


Principal  Invosltgolori  i  Anthony  P.  Holl,  COL,  MC 

Bonhorn  Loixuthoi.  LTC.  MC.  RTA 
Chul  Kornchonachotonno.  M.D.‘ 
Edward  B.  Ooborstyn,  MAJ,  MC 
Eliot  J.  Poorlfflon.  MAJ,  MC 
Richard  M.  Lamp*,  MAJ,  MC 
Chorlts  F.  MilUr,  MAJ,  MC 
Pung  Phintuyothin,  MG,  RTA  (Rtd.) 
Somron  Somronsareruoikit,  M.D.‘ 


OBJECTIVE :  To  comporo  tho  offleocy  of  mofloqulno  and  Fonsidor  in  tho  trootmont  of  falciparum  malaria. 

BACKGROUND:  Mofloqulno  (WR  142490)  it  oo  -  (  2— piporidyl  )-2,  8-bis  ( trlfluoromothyl  )-4-qulnollno 
motbonol  hydrochlorido.  Mofloqulno,  givon  os  o  tinglo  doto,  hot  boon  vory  offoctivo  in  tho  trootmont  of 
inducod  falciparum  malaria  in  prison  volunteors  In  tho  Unitod  Statos  ( 1 ).  It  it  o  long  acting  chomicol 
onologuo  of  WR  30090.  In  Thailand  WR  30090  was  at  offoctivo  os  quinino  whon  odminlttorod  ovcry  8 
hours  for  6  days  In  tho  trootmont  of  falciparum  malario. 

Fonsidor  (a  20 11  combination  of  tulfodoxino  and  pyrimothomlno)  hot  boon  oxtonslvoly  studlod  at  a  tinglo 
doto  for  tho  trootmont  of  foiclporum  molarlo.  In  Thailand  Fonsidor  was  85  x  curativo  in  Trad  Provinco 
and  82%  curativo  in  Prochinburi  Provinco  In  tho  SEATO  studios. 

DESCRIPTION:  Tho  study  wot  bogun  qt  tho  Chao  Phyo  Abhai  Bhu  Bo|hr  (Prochinburi  Provincial  Hospitol) 
on  24  Fobruory  1975.  Malo  potlonts  who  voluntoorod  woro  soloctod  for  study  If  thoy  woro  ogod  at 
loost  15  yoors.  Othor  critorio  woro  on  atoxuol  porosito  donsity  of  P.  falciparum  of  at  loost  1,000  por 
cu.mm,  ond  tho  ability  of  tho  pationt  to  roturn  for  follow-up  oxamlnatlon  on  days  14,  21  and  28  aftor 
thorapy.  Also  tho  potlonts  woro  oskod  to  sign  a  writton  consont  aftor  boing  informod  of  tho  noturo  and 

potontiol  hazards  of  tho  study.  Thirty  potlonts  will  bo  trootod  in  oach  group. 

Diroct  ostimotions  of  tho  porosito  donsity  woro  modo  on  admission,  twico  doily  In  hospital  and  onco  at 
follow-up  oxamlnatlon  on  days  14,  21  and  28.  Ootorroinotions  of  tho  homatocrit  and  WBC  count  woro 
mado  daily  in  hospital  and  ot  tho  follow— up  oxominations.  Urinalysis  was  porformod  on  admission  and 
whonovor  subsoquontly  indicatod. 

Tho  modications  woro  administorod  by  tho  nursing  staff  in  tho  prosonco  of  o  study  physicion.  Mofloqulno 
was  suppliod  as  plain  tablots  oach  containing  250  mg  of  tho  drug.  Tho  doso  was  1.5  g  (six  tablots). 

Sulfodoxlno-pyrlmothamino  was  proscribod  as  plain  tobfots  oach  containing  500  mg  sulfadoxino  and  25  mg 
pyrimothamino.  Tho  doso  was  throo  tablots. 

PROGRESS:  MEFLOQUINE  actod  moro  quickly  against  falciparum  malaria  than  did  Fansidar  (Tablos  1  and 
2).  Howovor,  ovon  with  mofloqulno,  tho  potlonts’  symptoms  did  not  always  rospond  as  quickly  os  tho 
porosito  and  fovor  cloaranco  timo  would  suggost. 

Tho  porosito  cloaranco  timo  for  mofloqulno  was  59  hours  which  Is  shortor  than  for  tho  12  othor  rogimons 

that  wo  hovo  tostod.  For  oxompio,  tho  porosito  cloaranco  timo  for  quinino,  in  a  group  of  potlonts  of 

fimilor  clinical  sovority,  was  69  hours.  Tho  ovorogo  fovor  cloaranco  timo  for  mofloqulno  was  46  hours. 


1  Prochinburi  Provincial  Hospital  (Chao  Phyo  Abhoi  Bhu  Bojhr  Hospital,  Prochinburi,  Thailand) 
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Only  amodlaquinn  had  a  thorUr  f«v«r  cUaronca  tin*  (36  hours).  In  most  polltnlt  who  rtcoWtd  niofio. 
gulno,  fovnr  cUornd  rapidly,  but  In  two  It  was  morn  prolonged  (Casts  3  and  5). 

Ont  patitnt  ihowtd  clinical  dnttrlorotlon  during  tht  first  few  hours  ofttr  tho  dost  of  mtfloquint  and 
on  Rill  fallurt  was  diagnostd.  Tht  patitnt  rtspondtd  to  quinint  and  tht  cost  history  is  givtn  btlow. 
Follow-up  has  bttn  compltttd  on  nint  othtr  potitnts  ond  oil  ochitvtd  rodicol  curts  of  thtir  inftction. 

Patient  No.  I.  was  on  18  ytar  old  labortr  with  a  history  of  htodacht  and  ftvtr  for  fivt  days.  Ht 
cofflplaintd  of  a  bitttr  tastt  In  his  mouth  but  was  not  thirsty.  Ht  was  oftbrllt  on  admission  (ttmptraturt 
37.2°C)  and  tht  pulst  ratt  was  90  ptr  mlnutt.  Tht  blood  prtssurt  was  90/50.  Ho  looktd  slightly  anemic 
but  was  not  jaundiced.  His  abdomen  was  soft  and  the  liver  and  spleen  were  both  moderately  enlarged.  He 

could  stand  and  stagger  about  but  he  preferred  to  lie  down.  He  was  alert  and  signed  the  consent  form. 

His  skin  was  cool  without  perspiration.  The  initial  parasite  density  (5  minute  stain)  was  96,000  per 
cu.mm.  He  was  diagnosed  as  having  moderately  severe  falciparum  malaria.  Because  he  was  afebrile  and 
hypotensive,  the  old  term  "algid  malaria"  was  probably  appropriate.  The  hypotension  was  probobly  due 
to  salt  depletion  or  possibly  dehydration.  Mefloquine  1.5  g  orally  was  administered  at  0945  hours  and 
500  ml  normol  saline  was  infused  over  a  four  hour  intervol.  The  Accurate  Count  (30  minute  stain)  was 

171,000  per  cu.  mm.  At  1330  hours  the  parasite  count  was  208,000  per  cu.mm.,  but  the  patient  had  a 

large  lunch.  At  1600  hours  the  patient  sat  on  the  floor  (as  was  his  custom)  and  had  a  large  meal.  He 
then  developed  severe  abdominal  pain.  On  examination  the  patient  was  groaning  and  writhing  in  agony. 
An  infusion  of  quinine  (500  mg  in  500  ml  normal  saline)  was  begun  at  1650  hours  and  was  Infused  in 
3.5  hours.  The  serum  quinine  concentration  increased  from  0  to  13.3  mg  per  liter  during  the  infusion. 

The  severe  abdominal  pain  disappeared  within  30  minutes  of  the  beginning  of  the  infusion  and  overall  the 
patient  greatly  Improved.  The  parasite  density,  however,  was  407,000  per  cu.mm,  at  1745  hours  and 
468,000  at  2020  hours.  A  fever  of  39. TC  developed  during  the  day. 

The  patient's  condition  was  satisfactory  the  next  morning  but  the  parasite  density  was  still  450,000.  per 
cu.mm.  A  second  infusion  of  quinine  500  mg  in  500  ml  normal  saline  was  Infused  over  a  four  hour 
interval.  At  the  end  the  patient  had  tinnitus  indicating  quinine  toxicity.  However  at  1300  hours  the 
parasite  density  had  decreased  to  141,000  per  cu.mm.  A  third  and  smaller  dose  of  quinine  (270  mg 
orally)  was  given  at  1800  hours.  Thereafter  the  patient  made  a  steady  recovery  and  remained  free  of 
^jrasitemia  on  days  14,  21  and  28, 

The  parasitemia  cleared  in  99  hours  and  the  fever  in  88  hours.  During  the  initial  24  hours  the  hematocrit 
(packed  cell  volume)  decreased  from  40  to  26  per  cent.  Thereafter,  coincident  with  the  eradication  of 
his  disease,  the  hematocrit  increased  to  41  per  cent  on  day  28  without  any  hemotinic  therapy. 

FANSIDAR  :  The  single  dose  combination  of  pyrimethamine  with  sulfadoxine  (Fansidar)  cleared  parasitemio 
on  overage  more  slowly  (76  hours)  than  did  mefloquine  (59  hours).  Clinically  Fansidar  acted  slowly  in 
many  patients  (case  histories  given  below).  The  fever  clearance  time  (62  hours)  was  longer  than  that 
for  mefloquine  (46  hours).  The  differences  between  the  cleorance  times  are  not  statistically  significant 
but  probably  will  be  when  more  patients  have  been  studied.  So  far,  6  out  of  8  patients  have  been  cured. 

Patient  No.  16.  This  35  year  old  laborer  had  headache  and  myalgia  for  four  days.  There  was  no 
history  of  previous  malaria.  His  temperature  was  40.0°C,  pulse  rate  90,  blood  pressure  120/80  and 
weight  46  kg.  He  appeared  mildly  jaundiced  but  not  anemic.  He  was  alert  but  tired  and  could  only 
walk  with  assistance.  The  parasite  density  was  100,000  on  the  slide  stained  for  five  minutes  and  78,000 
on  the  30  minute  slide.  The  dose  of  Fansidar  was  given  at  1530  hours.  Because  his  lips  were  dry, 
dehydration  was  diagnosed.  One  thousand  milliliters  5«  dextrose  In  saline  were  Infused  over  a  four  hour 
Interval.  On  day  1  the  parosite  density  decreased  to  12,000  but  his  fever  resurged  to  40.5°C  on  day  1 
ond  to  41.0°C  on  day  2.  The  patient  was  observed  carefully  and  he  improved;  however,  anorexia 
persisted.  His  parasitemia  cleared  on  the  morning  of  day  6  (135  hours)  but  reappeared  in  the  afternoon. 

220 


Therefor*  a  treatment  failure  was  diagnosed,  either  Ri  or  Rli.  The  patient  received  four  doses  of  oral 
quinine  and  the  parasitemia  cbored.  He  was  diseborged.  On  doy  28,  the  potient  returned  with  o  parasite 
count  of  1000.  Again  ho  received  four  doses  of  quinine.  On  day  42  the  patient  returned  with  a  count 
of  2,000.  Six  days  of  oral  quinine  therapy  was  prescribed  os  on  outpatient.  On*  week  later  the  patient 
was  free  of  parasitemia. 

Patient  No.  20.  This  36  year  old  farmer  had  a  history  of  headache  and  fever  for  thro*  days.  His 
temperature  was  39.5°C  and  puls*  rat*  90  per  minute.  He  was  walking  ond  alert.  The  liver  and  spleen 
were  not  palpable.  The  parasite  density  was  31,000  per  cu.mm.  Fonsidor  was  given  at  1730.  The 
parasitemia  decreased  to  20  per  cu.mm,  by  the  afternoon  of  day  2,  at  which  time  the  fever  resurged  to 
39.9°C.  On  day  3  the  patient  felt  better  and  the  fever  decreased  to  37.8°C  at  0600  hours.  During  the 
day  the  parasitemia  increased  from  20  (overnight)  to  900  to  2200  per  cu.mm.  An  Rtl  response  wos 
diagnosed.  On*  dose  of  oral  quinine  was  given  at  0900  hours.  The  parasitemia  decreased  to  0  by  day 
6;  however,  the  patient  developed  a  persistent  headache  ond  a  parasite  count  of  10  per  cu.mm,  was  again 
noted  on  day  9.  A  six  dose  course  of  quinine  wos  now  given  and  onother  dose  of  Fonsidor.  The  patient 
was  cured. 

The  therapeutic  result  in  this  patient  Is  somewhat  difficult  to  ossess.  On  day  3  the  parasite  count 
increased  but  the  fever  decreased  and  the  patient  felt  better,  it  could  be  argued  that  the  quinine  was 
given  prematurely.  However  despite  on*  dose  of  quinine,  the  parasitemia  returned  on  doy  9.  The  patient 
therefore  had  either  an  Rli  or  an  Ri  response. 

Patient  No.  22.  This  38  year  old  laborer  had  received  two  shots  ( probobly  an  antipyretic)  two  days 

previously.  He  did  have  a  history  of  malaria  eight  years  ago.  His  temperotur*  was  38.6°C,  puis*  104, 

blood  pressure  90/60  and  weight  55  kg.  The  spleen  was  enlarged.  The  parasite  count  was  13,000  per 
cu.mm.  The  dose  of  Fonsidor  was  administered  at  1115  hours.  At  1300  hours  the  parasite  count  was 
62,000  but  the  patient  had  Improved  clinically.  At  1930  the  parasite  count  had  increased  slightly 
to  90,000.  The  patient  felt  better  and  the  temperature  had  decreased  from  40.2‘‘C.  to  37.2°C.  Because 
of  the  increase  in  parasitemia,  quinine  therapy  was  begun.  The  fever  cleared  in  63  hours.  The  patient 
received  oral  quinine  every  12  hours,  but  the  parasitemia  persisted  at  10—60  per  cu.mm,  for  three  days. 
Therefore  the  quinine  dosing  was  increased  to  every  8  hours.  The  potient  finally  received  18  doses  of 
quinine,  it  was  later  decided  that  quinine  theropy  hod  been  instituted  prematurely  on  doy  0,  so  no 
therapeutic  result  could  be  recorded. 

DISCUSSION;  Fonsidor  (a  23:1  combination  of  sulfadoxin*  with  pyrimethamine)  has  been  extensively 
studied  both  for  the  treatment  and  prevention  of  malaria.  At  Prachinburl  Hospital  in  Northeast  Thailond 
in  1972,  a  single  dose  of  Fonsidor  cured  6296  of  o  group  of  patients  with  falciparum  malaria;  in  Southeost 

Thailand  in  1974  the  cure  rate  was  65  96.  However  it  is  well  known  that  Fonsidor  is  often  slow  to  bring 

an  infection  under  control  and  some  infections  are  resistant  to  the  drug.  The  preliminary  results  of  this 
study  suggest  that  a  lower  cure  rate  will  be  found  at  Prachinburl  Hospital  in  1975. 

In  the  initial  group  of  patients,  mefloquine  cleared  porasitemio  and  fever  more  quickly  than  did  sulfa- 
doxine  with  pyrimethamine.  Clinically  mefloquine  acted  more  quickly  and  appears  to  be  a  very  effective 
antimalarial  drug;  however  quinine  by  intravenous  Infusion  is  still  required  for  severe  infections.  The 
current  recommended  treatment  for  chloroquine  resistant  falciparum  malaria  is  a  course  of  quinine  followed 
by  a  single  dose  of  sulfadoxine  with  pyrimethamine.  Mefloquine  can  be  considered  a  superior  substituie 
for  Fonsidor  in  this  regimen.  A  short  course  (e.g.  2—6  doses)  of  quinine  will  probably  usually  suffice 
in  severe  cases  and  in  mildly  ill  patients,  the  mefloquine  can  be  given  alone. 

SUMMARY ;  Mefloquine  1.5  g  (a  4— quinoline  methonol)  was  compared  with  pyrimethamine  75  mg  and 
sulfadoxine  (Fonsidor)  1500  mg  for  the  single  dose  treatment  of  falciparum  malaria.  The  study  is  still  in 
progress.  So  far,  mefloquine  has  cured  90  96  (9/10)  of  patients;  the  average  parasite  clearance  time  has 
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bMK  S9  kovri  and  IIm  av«r«9«  f«v«r  ci««raie«  tla*  49  bovrt.  WItli  Nitidar  th*  c«r«  rot*  k« 

75 «  (9/l)i  tb*  paratit*  «l«ara«c«  fla«  76  Iravri  and  fli*  fever  cleereece  ttae  63  Iweri. 
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Table  1.  Falciparum  Malarlo  Treoted  with  Mefloquine  (WR  142490) 


Patient 

Number 

Initial 

Asexual  Count 

P.  falciparum 
( per  cu.mm. ) 

Parasite 

Clearance 

Time 
( Hours) 

Initial 

Fever 

rc) 

Fever 

Clearance 

Time 

(Hours) 

Result* 

1 

171000 

— 

37.2 

- 

Rill 

2 

130000 

62 

38.2 

28 

3 

68000 

67 

39.0 

46 

5 

4 

28000 

68 

40.0 

79 

S 

5 

27000 

44 

38.8 

31 

6 

16000 

43 

39.8 

10 

3 

7 

15000 

62 

39.1 

101 

S 

8 

11000 

88 

39.8 

38 

S 

9 

8000 

91 

40.4 

104 

10 

7000 

76 

38.5 

61 

$ 

11 

5000 

66 

39.6 

32 

S 

12 

4000 

22 

39.2 

15 

S 

13 

2000 

19 

39.4 

10 

s 

Mean 

38,000 

59 

39.2 

46 

*ln  no  result  given,  follow. up  had  not  yet  been  completed. 
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TabI*  2.  Falelparvn  Malarlq  Tr«at«4  with  FoMidar 
( FyrlM«tbamlM  wltb  Sulfadoxlnq) 


Patiqnt 

Numbqr 

Initial 

Asaxuai  Count 

P.  falciparum 
( pnr  cu.mm. ) 

Faroiltn 

Clnoronc* 

Tima 

(Hourt) 

Initlol 

Favnr 

(*C) 

Favnr 

Claaranca 

Tima 
( Hourt ) 

Kaiult 

U 

104000 

91 

40.1 

110 

S 

15 

81000 

— 

39.7 

— 

16 

78000 

135 

40.0 

114 

Rl 

17 

56000 

73 

41.0 

104 

18 

41000 

86 

40.5 

37 

S 

19 

35000 

73 

40.0 

52 

20 

31000 

— 

39.5 

— 

Rll 

21 

15000 

87 

39.9 

61 

22 

13000 

— 

40.2 

— 

San  Taxt 

23 

13000 

67 

36.5 

— 

24 

7000 

71 

40.0 

40 

25 

6000 

90 

37.5 

— 

S 

26 

5000 

69 

39.0 

64 

27 

4000 

88 

38.0 

104 

S 

28 

4000 

67 

40.2 

58 

29 

4000 

64 

39.6 

47 

30 

3000 

43 

38.0 

17 

S 

31 

2000 

42 

38.5 

13 

32 

1000 

68 

39.0 

43 

S 

Mtan 

26,000 

76 

39.3 

62 
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OBJECTIVE:  To  ostobllsh  tho  optlmuffl  monagomont  of  coma  in  falciparum  malaria. 

BACKGROUND:  Corobral  malaria  it  common  In  falciparum  malaria  and  usually  occurs  in  pationts  with 
high  paroslt#  counts;  howovor.  occasionally,  pationts  prosont  In  coma  with  low  poratiio  counts.  Como  it 
tho  most  soriout  manifostation  of  corobral  malaria  ip  adults.  Epilopty  it  alto  a  gravo  complication 
otpocially  In  small  chiidron.  Othor  forms  of  corobral  malaria  includo  dolirlum,  confutional  statos  and 
stupor.  Ofton  tho  pationts  ontor  hospital  sorlousiy  III  ond  stuporous  and  lapso  Into  coma  toon  oftorwards 
or  aftor  thorapy.  Ofton  tho  pationts  appoar  to  lapso  into  coma  or  to  como  out  of  coma  following 
minimal  thorapy.  In  somo  pationts,  thoroforo,  tho  corobral  maloria  is  short-llvod,  whoroot  in  othors 
coma  is  doop  and  irrovorsiblo. 

Quinino  is  tho  most  offoctivo  drug  in  thorapy.  Corticostoroids  woro  first  rocommondod  in  1967  but  havo 
novor  boon  subjoctod  to  a  controllod  clinical  trial.  Tho  anticoagulant  hoparin  has  boon  rocommondod 
bocauso  somo  invostlgators  considor  dissomlnotod  intravascular  coagulation  to  bo  a  common  complication  of 
sovoro  falciparum  malaria.  Tho  plasma  voiumo  oxpandor,  Doxtran,  has  also  boon  rocommondod  for 
falciparum  coma'as  has  tho  osmotic  diurotic.  Mannitol. 

DESCRIPTION :  Botwoon  Januory  1973  and  July  1974  at  Trad  Provincial  Hospital  about  40  pationts  with 
tho  various  typos  of  corobrol  malaria  woro  troatod.  Furthor  oxporionco  has  boon  galnod  at  tho  Prachinburi 
Hospital  sinco  tho  projoct  was  initiatod  thoro  in  Fobruary  1975.  Tho  clinical  ovaluotlon  of  tho  pationts  hos 
consisted  of  closo  obsorvatlon  by  tho  study  physicians.  Detailed  clinical  notes  hove  been  malntoined  on 
specific  study  shoots.  Tho  rate  of  Intravenous  thorapy  has  boon  monitored  ot  rogulor  Intervals,  usually 
every  30  minutes.  Tho  state  of  consciousness,  pulse  rate,  and  blood  pressure  were  also  regularly  monitored 
when  indicated.  Complete  physicol  exomlnotion  wos  regularly  performed.  If  bloddor  distension  occurred, 
a  urethral  catheter  was  passed  and  tho  bladder  continuously  drained  Into  a  moosurod  bottle.  Tho  rate 
of  urine  production  was  recorded  at  frequent  intervals.  Laboratory  investigations  included  a  parasite  count 
at  least  twice  doily  and  a  doily  hematocrit.  Urinalysis  was  performed  on  admission  and  whenever 
subsequently  indicated.  Serum  was  token  for  biochemical  analysis  on  admission  and  at  regular  intervals 
thereafter.  Relevant  Investigations  woro  performed  a  few  weeks  loter  at  the  SEATO  laboratory  in  Bangkok 
aid  usually  comprised  o  total  serum  bilirubin,  serum  creatinine  and  serum  glutamic  oxaloacetic  transaminase 
(SGOT).  A  serum  olkaline  phosphatase  was  also  occasionally  determined.  Serial  serum  quinine 
concentrations  were  determined  on  most  patients.  The  technique  consisted  of  extraction  of  the  quinine 
with  benzene  followed  by  sulfuric  acid  and  estimation  of  the  fluorescence  of  the  quinine  in  a 
spectrofluorophotometer. 

PROGRESS:  Three  case  histories  are  given  to  illustrate  the  successful  management  of  cerebral  malaria. 

Case  1:  A  42  year  old  man  (a  tree  worker)  was  brought  to  Trad  Hospital  at  2000  hours  on  11 
May  1974.  He  had  been  in  coma  since  l^CQ  hours.  The  history  wos  of  vomiting  and  anorexia  for  three 
days.  He  consulted  a  physician  in  Trad  cli/  midday  on  the  day  of  admission  and  a  500  ml  unit  of 
intravenous  fluid  was  administered  as  well  as  one  tablet  orally.  The  patient  went  home  ond  then  lapsed 


1  Prachinburi  Provincial  Hospital 

2  Trad  Provincial  Hospital 
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into  como.  Ht  gov*  a  hiitory  of  malaria  two  yoort  provioutly.  Hit  tomporoturo  wot  38.5*C  and  puito 
rato  120.  Tho  paroilto  count  wot  62,000  por  cu.mm.  Ho  was  In  coma  but  roactod  to  poln.  Ho  wot 
sweating  profusely.  Tho  obvious  question  arose  os  to  whether  the  patient  hod  received  quinine  in  the 
private  clinic  earlier  In  the  day.  For  this  reason  he  was  given  o  half  dote  of  quinine  (250  mg)  In  500  ml 
normal  saline,  infused  over  five  hours.  The  next  morning,  10  hours  later,  he  wot  awoke.  A  holf-dote  of 
quinine  wot  given  orally  (270  mg)  and  eight  hours  later  a  full  dose  (540  mg).  A  full  dote  of  Fantidor 
(three  tablets)  was  administered  in  the  evening.  The  patient  made  a  satisfactory  recovery  and  hit 
parasitemia  cleared  In  83  hours. 

His  sera  were  analyzed  two  weeks  later.  Surprisingly,  the  serum  wot  free  of  quinine  on  admission. 
On  the  morning  after  receiving  the  half  — dote  of  Intravenous  quinine  hit  serum  quinine  level  wot 
4.2  mg.  per  L. 

Cose  2;  A  21  year  old  farmer  was  admitted  in  a  stuporous  condition.  Hit  parasite  count  wot  250,000 
per  cu.mm,  but  his  vital  signs  were  satisfactory.  We  decided  to  treat  him  with  intravenous  quinine  in  the 
standard  500  mg  doses  In  500  ml  normol  saline— at  12  hour  intervolt.  The  first  dote  wot  given  in  two 
hours.  The  serum  quinine  was  9.0  mg  per  L  at  the  end  of  the  infusion  (Figure  1  )  and  had  decreased  to 
3.6  mg.  per  L  ot  hour  17  when  the  second  infusion  wot  commenced.  This  wot  Infused  In  three  hours  ond 
raised  the  serum  quinine  to  9.3  mg  per  L.  The  third  Infusion  was  begun  at  hour  24  for  four  hours  and 
increased  the  serum  quinine  to  10.3  mg  per  L.  The  final  Infusion  wot  begun  at  hour  38  and  infused  in 
five  hours.  The  serum  quinine  then  peaked  at  11.0  mg  per  1.  No  further  quinine  wot  given  until  hour  71 
when  three  doses  of  oral  quinine  were  administered  over  o  15  hour  Interval.  A  dote  of  Fantidor  (three 
tablets)  was  administered  at  hour  98.  The  patient's  parasitemia  remained  high  until  hour  38  when  o  steody 
*  decrease  began.  The  patient  became  completely  conscious  about  hour  43.  Another  notable  feature  of 
this  cate  was  that  the  patient  had  evidence  of  a  bleeding  disorder  on  admission.  He  hod  a  large  amount 
of  recently  dried  blood  in  his  nostrils  and  bleeding  obout  venipuncture  sites.  These  signs  rapidly  cleared 
with  the  successful  monogement  of  hit  disease. 

Case  3;  This  patient  represented  a  very  successful  therapeutic  result  because  he  appeared  moribund  on 
admission.  He  was  in  deep  coma  and  flaccid.  His  respiratory  rote  wot  increased  at  40  per  minute  ond 
his  heart  rote  was  130  per  minute.  There  was  a  loud  systolic  murmur.  There  wot  bleeding  about 
venipuncture  sites.  The  Thai  physician  gave  the  relatives  a  very  serious  prognosis.  The  initlol  parasite 
count  was  about  95,000  per  cu.mm.  The  patient’s  progress  can  be  seen  In  Figure  2.  Dotes  of  intravenous 
quinine  were  administered  at  0,  16  and  23  hours  following  admission  The  patient's  consciousness  returned 
towards  the  end  of  the  third  infusion.  He  received  a  dose  of  oral  quinine  on  hour  20  and  another  dote 
of  Intravenous  quinine  at  hour  49.  A  dose  of  Fantidor  (three  tablets)  was  administered  at  hour  62. 
During  the  first  50  hours  the  serum  quinine  concentration  remained  In  the  4—12  mg  per  L  range.  The 
patient  made  an  uneventful  recovery. 

DISCUSSION ;  A  system  for  managing  severe  folciparum  malaria  hat  been  established  by  our  Investigations. 
Most  patients  recover  with  quinine  therapy  alone  but  it  it  Important  to  ovoid  overdosage.  Twenty 
milligrams  per  kilogram  daily  Is  the  maximum  safe  dose  and  this  is  administered  intravenously  not  more 
frequently  than  every  12  hours.  As  discussed  elsewhere,  fluid  input  should  be  restricted  to  prevent 
pulmonary  edema.  Corticosteroid  therapy  has  not  been  discussed  in  this  paper  and  its  value  It  difficult  to 
determine. 
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OBJECTIVE:  To  doformtno  whotkor  roitrletion  of  Introvonous  fluid  inloko  would  docrooio  Ibo  Incidonco  of 
pulmonary  odomo  in  comotoso  potionts  with  folciporum  malaria. 

BACKGROUND.  Brooks  ot  ol.  protoniod  coso-Msforios  on  fivo  potionts  with  folciporum  malaria  who 
dovoiopod  pulmonary  odomo  and  diod  (I).  Four  of  tho  potionts  hod  rocoivod  introvonous  fluids.  Punyogupto 
ot  ol.  doscribod  12  potionts  with  this  complication  of  whom  nino  diod  (2).  Ail  potionts  hod  rocoivod 
introvonous  fluids.  Both  authors  claim  that  tho  pulmonory  odomo  was  not  duo  to  fluid  ovorlood  but  to  o 
spocific  complication  of  tho  disooso. 

This  popor  roports  on  six  comotoso  adult  potionts  with  folciporum  molorlo  who  dovoiopod  pulmonary  odomo 
which  was  ottributod  to  oxcossivo  introvonous  fluid  thoropy.  Ton  othor  comotoso  potionts  with  folciporum 
fflolorio,  studiod  lotor.  did  not  dovoiop  pulmonory  odomo  and  this  was  ottributod  to  optimal  introvonous 
fluid  thoropy. 

DESCRIPTION :  Tho  study  was  corriod  out  at  tho  Trod  Provincial  Hospital  In  Southoostorn  Thailand  400 
km  from  Bangkok.  Tho  oroo  Is  ondomic  for  chloroquino  — rosistont  foictporum  malaria  (3,  4).  Diagnostic 
sorvicos  ond  nursing  facllltlos  woro  limitod  ot  tho  timo  of  tho  study  (1973  —  1974).  Study  physicians 
fflointolnod  dotoilod  cllnicol  rocords.  closoly  monitorod  introvonous  fluid  thoropy  and,  In  most  potionts, 
rocordod  tho  opproxlmoto  urino  output.  Tho  potionts  woro  sorlously  ill  on  admission  ond  thoro  was  no 
facility  for  weighing  thorn  In  bod  boforo  trootmont.  Control  vonous  prossuros  (CVP)  could  not  bo  monitorod. 

Initially  eight  comatose  patients  (six  adults,  two  children)  with  folciporum  malaria  and  pulmonory  odomo 
woro  studiod.  Not  all  patients  woro  under  tho  direct  core  of  tho  research  physicians.  Following  tho 
restriction  of  intravenous  fluid  intake  os  o  change  in  therapeutic  policy,  10  comatose  adults  with  falciparum 
malaria  woro  studiod  who  did  not  dovoiop  pulmonary  odomo.  Tho  two  groups  woro  oquivolont  with  respect 
to  clinical  severity  and  overage  parasite  densities. 

Ouantitotivo  parasite  counts  (5)  woro  determined  at  least  twice  dally  in  hospitol  and  at  follow-up 
examinations  on  days  14,  21  and  28  and  often  later.  Hematocrits  and  white  blood  coll  counts  woro  per. 
formed  regularly.  Sera  woro  collected  and  token  to  tho  SEATO  Laboratory  In  Bangkok  for  determination 
of  quinine  concentrations  (6).  Thoro  woro  no  facilities  at  Trad  for  radiography  or  autopsies. 

PROGRESS ;  In  six  comatose  adults  tho  onset  of  pulmonary  edema  was  apparently  related  to  intravenous 
fluid  thoropy  (Table  1).  Those  patients  rocoivod  an  average  of  1,767  ml  Intravenous  fluid  during  tho  first 
eight  hours  after  admission  and  altogether  2,825  ml  In  tho  first  24  hours.  Tho  physical  signs  of  pulmonary 
odomo  dovoiopod  following  intravenous  therapy.  In  all  six  patients,  fluid  intake  greatly  oxcoodod  urino 
output  during  tho  period  that  pulmonary  edema  dovoiopod.  in  throe  patients,  coma  dovoiopod  or  worsened 
after  introvonous  fluids. 

Ton  comatose  adult  patients  studiod  later  did  not  dovoiop  pulmonary  edema.  Their  average  fluid  intake 
was  563  ml  in  tho  first  eight  hours  and  1,181  ml  In  tho  first  24  hours  (Table  2).  Tho  differences  between 
tho  eight  hour  inputs  (t  =  4.2,  p  <0.001)  and  24  hour  Inputs  (t  =  4.1,  p  <0.001)  wore  statistically 
significant.  No  clinical  deterioration  followed  Intravenous  therapy  in  tho  second  group. 


1  Trod  Provincial  Hospital 
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Til*  cot*  -  illstorl**  on  two  oduHt  ond  two  clilldron  oro  now  givon  who  w*ro  not  und*r  tlM  coro  of 
phytlciont  from  SEATO  Modleol  Rotooreh  Loboroiery. 

Cose  No.  2t  This  30  y*or  old  womon  wot  tlx  nontbt  prognont.  Sbo  bod  boeoao  conototo  on  tbo  doy 
of  odmittlon.  On  oxonlnotlon  tb*  lung-floldt  worn  door.  Hor  toaporoturo  wot  3I.I**C  ond  bor  otoxuol 
porotHo  dontity  of  P.  falciparum  wot  94,600  por  co.aa.  Sine*  tb*  wot  pr*gno*t,  gulnln*  wot  not  protcribod 
for  foor  of  obortlon.  On*  thoutond  allllllt*rt  of  fivo  por  c*nt  doxtrot*  witb  200  ag  cbloroquin*  bot* 
wot  Infutod  In  on*  hour.  A  tocond  tialior  unit  wot  Infutod  In  tb*  following  tlx  bourt.  Tbut  within  oigbt 
bourt  of  odmittlon  tb*  potlont  bod  r*c*N*d  2,000  al  fluid.  Tbo  potlont  dovolopod  nolty  broothing.  Loud 
ffloltt  cropllotlont  worn  protont  throughout  both  lung  — floidt.  Sine*  bor  folciporua  aoiorlo  wot  dooaod 
rotittont  to  cbloroquin*,  o  third  litor  wItb  1,000  ag  quinin*  wot  new  odalnittorod.  Tbo  next  aorning  tb* 
owok*  briofly  but  loptod  Into  coma  following  further  Introvonout  fluldt  which  worn  odalnittorod  ot  tb* 
rot*  of  1,000  ml  every  eight  bourt.  Tb*  pbyticol  tignt  of  grott  pulaenory  odoao  portittod  ond  tbo  died 
24  bourt  lotor  ot  which  timet  the  porotlt*  count  bod  docrootod  to  60  por  cu.mm. 

Case  No.  6:  This  18  yeor  old  men  hod  boon  III  for  oigbt  doyt  ond  opbotic  for  two  doyt.  The  potlont 
hod  boon  token  to  on  unlleontod  proetitlonor  on  tb*  doy  before  odalttien.  Four  thoutond  millllltort  of 
intravenous  fluid  wore  lnf‘j:«d  by  the  practitioner  over  o  12  hour  interval.  After  3,000  mi,  tbo  patient 
wot  obi*  to  walk  to  the  toilet  (occording  to  hit  brother).  Another  1,000  ml  wot  rapidly  infused  and  the 
patient  went  into  o  deep  coma  from  which  he  never  recovered.  He  wot  brought  Into  tb*  betpitol  moribund 
about  1 0  hours  later,  coughing  up  blood  —  tinged  sputum.  He  hod  cyonetit  and  wot  breathing  noisily. 
Extensive  moist  roles  were  heord.  The  P.  falciparum  density  wot  130,000  per  cu.mm.  In  hotpitol  he 
received  quinIn*  500  mg  In  500  ml  normal  tollno  intravenously  ever  o  four  hour  Interval.  The  diuretic, 
furosemid*  20  mg,  wot  odminittered  Intravenously  ond  urine  output  wot  800  ml  during  the  next  12  hours. 
A  second  quinin*  infusion  wot  begun  16  hours  ofter  admission.  The  totol  fluid  Input  in  hospital  wot  700 
mi  and  output  1,300  ml,  but  the  physical  signs  ond  grott  pulmonary  edomo  worsened.  The  patient  deterlo* 
rated  and  died  22  hours  ofter  admission. 

Cose  No  17;  This  four  year  old  boy  weighed  10  kg.  On  odmittlon  at  1100  hours  be  wot  stuporous 
with  enlarged  liver  and  spleen.  The  P.  falciparum  density  wot  273,000  per  cu.mm.  Quinin*  250  mg  In 
500  ml  five  per  cent  dextrose  In  half —  normal  saline  wot  infused  over  five  hours.  Hit  condition  deteriorated 
and  signs  of  pulmonary  edema  supervened.  On  the  next  doy  he  wot  In  coma  and  extensive  bubbly  rdlet 
were  heard  over  both  lung  -  fields.  The  poroslte  count  had  decreased  to  48,000  per  cu.mm.  Another 
250  mg  quinin*  in  500  ml  wot  infused  in  eight  hours.  After  two  hours  hit  coma  hod  deeponed  and  tpleon 
had  become  largtr.  Convulsions  appeared,  which  were  only  partly  responsive  to  Nembutal  intramuscularly 
and  intravenously.  He  developed  on  extension  spasm  of  the  neck.  On  the  next  day  hit  parasite  count 
had  decreased  to  10,000  per  cu.mm.  The  physical  tignt  of  sever*  pulmonory  edema  persisted.  Another 
250  mg  quinin*  In  500  ml  wot  Infused  during  the  day  and  the  paraslt*  count  docreotod  to  2,000  per  cu.mm. 
The  boy  was  moribund  and  hit  father  took  him  home  to  die. 

Comment;  In  this  10  kg  boy,  an  initial  500  ml  infusion  appeared  to  precipitate  pulmonary  edema. 

Case  No.  18;  This  five  year  old  girl  weighing  12  kg  wot  odmitted  seriously  ill  but  fully  olert.  Her 
asexual  count  of  P.  falciparum  was  396,000  per  cu.mm.  Quinin*  250  mg  in  250  ml  normal  saline  wot 

infused  over  90  minutes.  Her  lungs  remained  clear  at  the  end  of  the  infusion.  On  the  next  morning,  17 

hours  after  admission,  her  condition  appeared  to  hove  improved.  The  parasite  count  hod  decreased  to 

54,000  per  cu.mm.  Another  250  mg  quinin*  was  Infused  In  500  ml  and  the  developed  fits  and  went  Into 

coma.  Extensive  rales  were  audible  throughout  both  lung  — fields.  Twenty- four  hours  later  another  infusion 
of  500  ml  quinine  was  given.  She  continued  to  deteriorate  with  the  clinical  signs  of  coma  and  grott 
pulmonary  edema  and  died. 

Comment;  in  this  12  kg  girl,  an  initial  Infusion  of  250  ml  wot  uneventful  but  o  subsequent  infusion  of 
500  mi  precipitated  a  fatal  pulmonary  edema. 
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OPTIMAL  INTfAYiNOUS  HYDRATION  t  At  ^crib«d  ai»«v«,  ptfiaoaary  ctltMo  d«v«lopM<  (■ 

(til  aduHt,  two  ehlldrta)  follewlafl  Intravtiiout  fluid.  Tliuruforu  In  tubtnquuat  putlMti  fluid  IniMt  was 
rastrictud. 

Tha  patianU  war*  In  eona  on  odmittion  or  lopiod  into  eemo  tkortly  oftorwordt.  Non#  dovoloptd  pulnonory 
•dofflo  and  thii  wo*  ottrlbutod  to  tbo  doliboroto  rotfrIcHon  of  Inirovonout  thoropy  (Toblo  2).  A  posiliva 
fluid  boionco  wot  not  dotoctod  in  any  patlants.  Tha  following  eoio  dttcription  It  rapratontatlvo. 

Cose  No.  12:  Thu  26  yoar  old  man  wolghod  45  kg  and  was  admlttod  in  coma.  Hit  Initial  atoxuol  count 
of  P.  falciparum  wot  10,800  par  cu.mm,  which  claarad  within  64  hours.  Intravanous  fluid  intoka  ovar  tha 
first  four  days  was  1,000,  1,000,  1,450  and  1,000  ml,  raspactlvaly.  On  this  rastrlctad  fluid  Intaka  kit 
urina  output  wot  about  1,000  ml  dally.  Indicating  that  fluid  balanca  was  nautral.  Tha  intravanous  quinina 
Input  ovar  tha  first  four  days  was  1,000,  0,  500  and  0  mg,  raspactlvaly.  Cama  parsistad  87  haurt  and  ha 
mada  an  unavantful  racovary.  Tha  patlant's  racovary  was  partly  attributad  lo  tha  modarata  dosat  of  both 
intravanous  fluids  ond  quinina.  This  traotmant  wot  tuccattful  with  cosat  7,  8  and  13  —  16  in  particular. 

QUININE  DOSAGE  :  Datallad  racords  of  quinina  tharapy  wara  avollabla  on  four  of  tha  six  patlants  who 
dovalopad  pulmonary  adoma.  Thasa  man  racaivad  on  avaraga  1,500  mg  quinina  bata  introvanously  in  tha 
first  24  hours  (Tablo  3).  Tha  10  potiants  who  did  not  davalop  pulmonary  adama  racaivad  on  avaraga 
1,055  mg  (Tabla  4).  Tha  diffaranca  Is  statistically  significant  (t  ^  5. 1,  p  <0.001);  howavor,  thara  was 
no  avidanca  that  quinina  eousad  pulmonory  adamo.  For  axompla,  Casa  No.  10  wos  admlttod  in  doap  como 
and  apparantly  moribund.  Ha  racaivad  1,500  mg  quinina  introvanously  In  1,500  ml  doily  for  tha  first  two 
days.  A  toxic  concantrotion  of  sarum  quinina  was  producad  (14.1  mg./L)  but  thara  wot  no  avidanca  of 
pulmonary  adama.  Casa  No.  11  also  racaivod  1,500  mg  of  quinina  dally  Introvanously  and  hit  carabral 
stoto  oppaarad  to  dotarlorota  oftor  aach  dosa  of  quinina,  but  Intravanous  fluids  wara  rastrlctad  to  1,500 
ml  doily  and  pulmonary  adama  did  not  davalop.  Similarly  Casa  No.  12  was  ovardotad  with  quinina  tinea 
tha  sarum  quinina  concantrotion  rota  to  20.6  mg/L.  Pulmonory  adama  did  not  davalop  but  tha  quinina 
oppaarad  to  praclpitota  aphasia  and  coma. 

DISCUSSION :  Thara  ora  thraa  Unas  of  avidaneo  that  pulmonary  adomo  in  falciparum  molario  is  usually 
causad  by  tharapy  and  not  by  tha  dlsaota. 

Firstly,  fatal  pulmonory  odama  (or  acuta  pulmonary  insufficioncy )  is  raraly  mantionad  in  tha  oldar 
lltaratura  but  has  only  racantly  amorgod  os  a  sarious  and  chollonging  complication  of  acuta  falciparum 
malaria  (2).  if  pulmonary  adama  wara  fraquontly  on  intagral  port  of  tha  disaosa  than  It  should  appaar 
prominantly  throughout  tbo  lltaratura.  Howovor,  soma  taxtbooks  do  not  mantion  pulmonary  edamo  (7,  8) 
and,  in  anothar,  only  ona  casa  Is  mantlonod  (9).  This  is  in  markod  contrast  to  tha  axtonsiva  descriptions 
of  carabral  and  othar  complications.  Pulmonary  adama  has  amorgod  as  a  clinical  problem  in  the  disease 
■  coincidentally  with  the  axtonsiva  use  of  intravenous  fluids. 

Secondly,  80  par  cant  (21/26)  of  recent  cosas  of  pulmonary  edamo  described  in  this  and  othar  studios 
(1,  2,  10,  11)  dovalopad  after  admission  to  hospital.  At  least  one  other  patient  had  racaivad  Intravanous 
fluids  before  admission.  This  suggests  that  some  cases  ore  due  to  therapy. 

Thirdly,  in  most  patients  who  develop  pulmonary  edema,  there  is  avidanca  of  a  high  fluid  intake  or  a 
positive  fluid  balance.  A  positive  fluid  balance  did  not  occur  In  our  successfully  managed  patients.  It 
was  striking  how  often  the  urine  output  matched  the  restricted  Intravanous  fluid  Intake.  Either  insensible 
loss  is  an  overroted  factor  in  falciparum  malaria  or  water  is  producad  by  tissue  catabolism  in  the  diseaso. 

Our  adult  Thai  patients  who  developed  pulmonary  edema  raceived  an  average  of  1,800  ml  fluid 
intravenously  in  the  first  eight  hours  after  admission  and  altogether  on  overage  of  2,800  ml  in  the  first 
24  hours.  The  patients  who  did  not  develop  pulmonary  edema  received  an  average  of  560  ml  in  the  first 
eight  hours  and  1,180  ml  In  the  first  24  hours. 
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Similarly,  in  Vittnam,  pjimanary  tdtma  did  not  dnvoiop  In  any  of  73  pollonts  with  rocrvdoicont  falciparum 
malaria  who  rocoivid  1,500  ml  of  intravonous  fluid  doily  (12).  Thoto  doia  sugpost  that  ro-lntorprotation 
of  sofflo  rocont  studins  Is  Indicotod. 

In  thoir  first  popor  Punyogupto  ot  ol.  doscribod  two  potionts.  In  Cost  No.  1,  tho  fluid  Input  In  tho  first 
four  days  was  17,855  ml  and  tiio  output  was  8,850  ml,  giving  a  positlvo  fluid  baionco  of  9,000  ml,  which 
tho  authors  did  not  discuss;  but  during  this  timo  tho  pationt  dovolopod  pulmonary  odoma.  Botwoon  tho 
fifth  and  sovonth  days  tho  fluid  intako  was  7,585  ml  and  output  11,550  ml,  giving  o  nogotivo  bolonco  of 
3,965  mi.  During  this  timo  diurotic  thorapy  and  many  othor  drugs  woro  givon  and  tho  pulmonary  odoma 
rosolvod.  During  tho  sovon  days  of  obsorvation,  tho  ovorogo  doily  fluid  intako  wos  3,634  ml  ond  output 
of  urino  was  2,914  ml,  which  is  vory  high.  It  should  bo  romomborod  thot  homoostosis  con  bo  achlovod 
with  as  littio  as  500  ml  urino  daily  (14). 

In  tho  socond  potiont,  pulmonary  odoma  dovolopod  on  tho  socond  hospital  day  during  which  tho  fluid 
intako  was  4,750  ml  and  output  1,950  ml.  Although  tho  diurotic  furotomido  wot  odministorrod  to  both 
pationts,  tho  authors  ottributod  survival  to  tho  troatmont  with  hoparln,  doxomolhasono,  doxtran  and 
antimalarial  drugs.  Thoso  two  pationts  woro  includod  in  tho  total  of  12  doscribod  in  tho  socond  roport  (2). 
Thoy  claimod  that  fluid  ovorlood  did  not  occur,  and  proforrod  tho  torm  acuto  pulmonary  insufficioncy;  but 
thoy  gavo  no  information  on.  fluid  balanco  In  thoir  othor  10  casoi. 

Brooks  ot  al.  doscribod  fatal  pulmonary  odoma  in  flvo  pationts  of  whom  four  dovolopod  tho  complication 
botwoon  tho  third  and  tonth  hospital  days  (1).  In  thoso  four  pationts  tho  avorago  doily  fluid  Intako  was 
2,900  ml  and  output  1,800  ml,  giving  on  avorago  positlvo  fluid  balanco  of  1,100  ml  daily,  Thoir  fifth 
pationt  did  not  rocoivo  intravonous  fluid  boforo  tho  onsot  of  pulmonary  odomo  and  fluid  ovorlood  was 
prosumably  not  a  factor  in  that  pationt. 

In  throo  of  our  pationts  and  probably  In  many  othors  doscribod  In  othor  roports,  fluid  ovorlood  appoarod 
to  causo  both  pulmonary  odoma  and  coma  (o.g.,  corobrol  odoma). 

Dohydrotion  Is  ollhor  a  roro  or  non-oxistont  foaturo  of  folclporum  malaria.  Motabolic  studios  hovo 
domonstratod  hyponotromla,  an  incroosod  plasma  volumo  but  no  obnormality  of  total  body  wotor  In  many 
pationts  with  acuto  falciparum  malaria  (25,  16).  Thus,  It  is  surprising  thot  having  domonstratod  an  incroosod 
plosma  volumo  in  falciparum  malaria.  Brooks  ot  ol,  dismissed  fluid  overload  os  being  a  factor  in  thoir 
pationts  with  pulmonary  odoma  (1). 

Miller  ot  ol.  confirmed  tho  hyponatremia,  considered  that  tho  cause  wos  salt  depletion  and  water  retention 
and  said  "serious  errors  In  troomont  con  arise  from  1h«  blanket  assumption  that  all  moloria  patients  are 
dehydrated  and  routinely  in  need  of  intravonous  water  and  electrolytes.  In  thoso  with  severe  anemia  and 
cardiac  disease  this  could  precipitate  pulmonary  odoma"  (17).  This  viewpoint  had  boon  expressed  boforo 
(18).  TIgortt  (personal  communication)  has  confirmed  that  many  instances  of  pulmonary  odoma  among  U.S. 
troops  with  falciparum  malaria  in  Vietnam  woro  due  to  fluid  overload.  In  retrospect  most  pationts  (U.S. 
military  in  Vietnam)  with  odoma  in  falciparum  malaria  had  a  progressive  weight  gain  boforo  tho  onsot  of 
dyspnea  In  contrast  to  tho  usual  weight  loss  of  1.7  to  2.6  kg  in  tho  disease  (19). 

There  is  ovidonco,  therefore,  that  in  falciparum  malaria  fluid  overload  can  bo  produced  by  intravonous 
fluid  thoropy.  Extreme  thirst  Is  a  frequent  symptom  in  tho  disease,  which  raises  tho  question  whether 
excessive  orol  intako  of  fluids  could  sometimes  precipitate  pulmonary  odoma  and  coma. 

Tho  control  venous  pressure  (CVP)  has  boon  normal  when  measured  in  falciparum  pationts  with  pulmonary 
odoma  (1,  2,  11).  Our  interpretation  would  bo  that  fluid  overload  can  precipitate  pulmonary  edema  without 
increasing  tho  CVP.  Damage  to  tho  pulmonary  tissues  is  probably  common  in  falciparum  malaria;  thus, 
pulmonary  edema  will  occur  more  readily  than  in  healthy  lungs. 

Since  fluid  restriction  is  important  in  falciparum  malaria,  tho  indications  for  introvonous  thorapy  need  to 
bo  clearly  defined.  Inadequate  oral  intako  is  obviously  an  indication.  As  a  minimum,  intravonous  fluids 
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quinloo  tkoropy  it  nooJoJ. 

Somo  coiot  of  pulmonory  odono  or  ocuio  pulmonory  Intufficloncy  in  folciporum  molario  or*  probobly  duo 
to  tbo  ditooto  ond  or*  not  roiotod  to  thoropy.  Oooton  reported  two  potlenti  in  wbom  respiratory 
tynptofflt  occurred  before  treotment  (11).  Fluid  balance  wot  negative  in  one  potient  and  slightly  positive 
in  the  other. 

There  is  evidence  for  several  pulmonary  lesions  in  falciparum  malaria  (Table  5).  Non— fatol  bronchitis  or 
pneumonia  Is  often  mentioned  in  the  older  literature  (20,  21).  Clinically  diagnosed  pulmonary  edema,  which 
con  resolve  with  therapy,  has  been  discussed  in  this  paper.  Pulmonary  edema  is  o  terminal  event  detected 
at  autopsy  in  some  patients  dying  of  cerebral  malaria  or  other  complications  of  the  disease  (22). 

Most  patients  with  malaria  are  admitted  to  remote  hospitals.  We  found  In  a  remote  hospital  (without 
facilities  for  CVP  and  detailed  body  weights  and  urine  outputs)  that  the  restriction  of  fluid  intake  greatly 
reduced  the  incidence  of  pulmonary  edema.  This  finding  is  especially  applicoble  to  other  remote  hospitols 
where  fluid  intoke  con  be  regulated  but  CVP,  body  weight  and  urine  output  cannot  always  be  determined. 

CONCLUSIONS  '■  Pulmonary  edema  In  falciparum  malaria  may  be  caused  by  excessive  fluid  intake.  The 
present  study  has  shown  that  the  Incidence  of  pulmonary  edemo  can  be  greatly  reduced  If  fluid  input  is 
restricted.  One  thousand  five  hundred  milliliters  of  fluid  doily  (including  blood  transfusions)  or  500  ml 
every  eight  hours  is  the  maximum  safe  intake  in  full  — sized  odults.  In  smaller  odults  (e.g.  many  Thais), 
1,000  ml  is  the  optimum  dally  intake.  Children  should  receive  proportionately  smaller  volumes.  A  positive 
fluid  balance  should  be  avoided  if  urine  output  is  adequate  (e.g.,  about  1,000  ml  urine  dally  in  adults). 
It  Is  wise  to  avoid  Intravenous  theropy  at  night  when  nursing  supervision  may  be  limited. 

If  pulmonary  edema  occurs,  diuretic  therapy  is  loglcol  t  e.g.,  furosemide  by  slow  intravenous  Inieciion. 
Quinine  therapy  must  also  be  restricted  to  prevent  toxicity  and  1,000  mg  daily  (two  doses)  is  usually 
sufficient  in  odults. 
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Table  1.  Patients  with  Falciparum  Malaria  and  Coma.  Development  of  Pulmonary  Edema 

Attributed  to  Intravenous  Overhydration 


Age 

Maximum 

Volume  Infused  (ml) 

(years) 

Parasite  Caunt 
(per  cu.mm.) 

0—8  Hrs. 

1 

j  8-16  Hrs. 

1 

16  -24  Hrs. 

Total 

,  0-24  Hrs. 

20 

317800 

1 

1430 

i 

1 

!  0 

i 

1000 

2450 

30 

94600 

2000 

0 

1000 

3000 

30 

639600 

1650 

350 

1000 

3000 

16 

96300 

1500  1 

0 

500 

2000 

22 

777600 

1000 

500 

i 

500 

2000 

18 

103600 

3000 

I  1000 

1 

500 

4500 

23 

338300 

1767 

308 

1 

750  . 

2825 

j 

*  Fatal  coses 
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T«bl«  2.  Patlants  with  PalcliMrwBi  Malaria  and  Cono.  A^aea  of  Patmaaary  Edaaa 
AHrlbutad  to  Optlnol  latrovoaout  Hydrotloa 


Patient 

Age 

Moximum 
Asexual 
Parasite  Count 
(per  cu.mm.) 

Volume  Infused  (ml) 

Number 

(years) 

0-8  Hrs. 

8-16  Hrs. 

i 

16-24  Hrs. 

Total 

0-24  Hrs. 

7 

35 

719800 

1000 

0 

1000 

2000 

8 

16 

6300 

900 

100 

0 

1000 

9 

30 

307600 

630 

370 

500 

1500 

10* 

45 

131200 

500 

500 

500 

1500 

n 

24 

772600 

500 

500 

500 

1500 

12 

26 

10800 

500 

0 

500 

1000 

13 

42 

836200 

500 

0 

500 

i 

1000 

14 

14 

12800 

350 

460 

1 

0 

810 

15 

53 

2000 

500 

0 

250 

750 

16 

14 

72300 

250  ! 

!  0 

500 

1 

750 

Average 

30 

287200 

563** 

j  193 

i 

425 

1181** 

*  Fatal  case 

**  Stonificantly  Itis  (p<0.01)  than  th*  input  in  tho  patUnti  who  davatopod  pulmonory  tdamo 
(Sat  Table  1). 


Table  3.  Patients  with  Falciporuin  Malaria,  Coma  and  Pulmonary  Edema 
Intravenous  Quinine  Dosage  First  24  Hours 


Patient 

Number 

Quinine  Infused  (mg) 

Comment 

Bl 

8-16  Hrs. 

16-24  Hrs. 

Total 

0-24  Hrs. 

1 

1000 

1 

1  ° 

500 

1500 

2 

i 

1 

Mostly  chloroquine  therapy 

3 

850 

I  150 

500 

1500 

4 

1000 

0 

500 

1500 

' 

5 

1000 

0 

500 

1500 

6 

i 

1  i 

j 

i  » 

_ 1 

(500) 

? 

Treatment  before  admission 

1 

Average 


96i 


37 


500 


1500 


Tabla  4.  Patitnts  with  Falciparum  Malaria  ond  Coma  but  without  Pulmonary  Edomo 

Quinino  Oosago  First  24  Hours 


PatUnt 

Quinino  Infusod  (mg) 

Commont 

Numbor 

0-8  Hrs. 

8-16  Hrs. 

1 

16-24  Hri. 

Total 

0-24  Hrs. 

7 

500 

0 

500 

1000* 

8 

950 

50 

0 

1000* 

9 

650 

350 

500 

1500 

10 

500 

0 

750 

1250 

DIod 

11 

500 

500 

500 

1500 

Quinino  toxicity 

12 

500 

0 

500 

100-* 

13 

500 

0 

500 

1000 

Quinino  toxicity 

14 

350 

450 

1 

0 

800* 

15 

500 

0 

250 

750* 

16 

500 

0 

250 

750* 

Avorago 

545 

135 

375 

1055 

*  Modust  amounts  of  quinino  and  Intravonous  fluids  wort  asioclatod  with  an  optimal  clinical 
roiponso  In  thoso  pationts. 


Tablo  5.  Pulmonary  Losions  in  Falciparum  Malaria 


Losion 

Causation 

Commont 

1.  Pnoumonitis 

Disooso 

Non— fatal 

2.  Bronchitis 

Disoaso 

Non- fatal 

3.  Pulmonary  odoma 

Thorapy 

Fatal  or  rovorsiblo 

4.  Pulmonary  odoma  or 

"aeuto  pulmonary  insufficioncy" 

Disoaso 

Fatal  (diagnosod  boforo  doath) 

5.  Pulmonary  odoma 

Ofsoaso 

ii^utopiy  finding 

Jov*di««  In  FolclpdruM  Moiaria 


Principal  Invastloaiors  <  Anthony  P.  Hall,  COL,  MC 

Robart  J.  Schnoidor,  CPT,  MSC 
Afflpon  Nanakorn 
Htnry  J.  Watt,  SFC 

OBJECTIVE :  a)  To  datarmlna  whethar  a  eorralation  oxists  bttwoan  tho  total  tarum  bilirubin  and  tha 
paraslta  count,  and  b)  to  datirmlna  if  larvtn  bilirubin  correlatot  with  cartain  othar  paramatari  in  falciparum 
malaria. 

DESCRIPTION ;  Publishad  reports  of  tha  pravolanca  of  jaundica  in  falciparum  malaria  hava  varied  from 
one  par  cant  to  72  per  cant  In  a  group  of  46  fatal  cates  in  Africa.  Joundica  was  a  common  feature  in 
therapeutic  malaria;  a.g.,  in  one  tarias  of  400  syphilitics  inoculated  with  malaria,  six  par  cant  davatopad 
laundica  (1).  Apart  from  jaundice,  abnormality  of  hepatic  function  In  falciparum  malaria  Is  common  (2). 
Hepatomegaly  can  be  damonstrotad  during  an  acuta  attack  In  approximately  half  tha  cates  of  malaria  (3); 
following  recovery,  tha  liver  returns  to  Its  normal  size  within  a  few  days. 

DESCRIPTION :  This  study  was  conducted  at  tha  Trod  Provincial  Hospital  In  Southeast  Thailand.  Between 
11  January  1973  and  21  July  1974  a  malaria  clinic  was  operated  daily  from  8  AM  to  9  AM.  Patients 
were  self— referred  or  referred  by  tha  hospital  doctors.  Of  11,241  patients  who  were  screened  4,824  had 
falciparum  malaria  and  929  had  vlvax  malaria.  The  present  survey  was  conducted  on  all  adult  (over  age 
IS)  patients  with  malaria  seen  In  the  clinic  during  o  40  day  Interval.  For  each  patient  with  malaria, 
venous  blood  was  used  to  determine  parasite  density  (except  for  those  with  vivax  malaria)  by  the  method 
of  Earle  and  Perez,  and  the  packed  cell  volume  (hematocrit)  using  a  .microcapillary  centrifuge.  On  each 
serum  the  bilirubin,  creatinine,  SGPT,  and  olkaline  phosphatose  concentrotlons  were  measured  using  an 
Auto-Analyzer. 

PROGRESS:  Slight  increases  In  total  serum  bilirubin  (to  between  1—2  mg  per  cent)  occurred  In  55  per 
cent  of  the  patients  with  falciporum  and  42  per  cent  of  the  patients  with  vivax  malaria  (Table  1  ). 
However,  If  jaundice  is  defined  os  a  total  serum  bilirubin  over  2.0  mg  per  cent,  then  it  did  not  occur  in 
any  of  the  24  patients  with  vivax.  malaria.  Clinical  jaundice  is  rarely  reported  in  vivax  malaria.  Of  the 
236  patients  with  falciparum  malaria  and  an  average  parasite  count  of  26,000  per  cu.mm.,  19  per  cent 
had  jaundice.  Depth  of  jaundice  (as  defined  above)  correloted  (r  =  0.35,  p<0.01)  with  the  parasite 
count  (Table  2),  as  it  occurred  in  only  5  per  cent  of  the  patients  with  a  parasite  density  below  1,000 
per  cu.mm,  but  in  45  par  cent  of  those  with  a  count  over  100,000  (Table  1). 

The  serum  bilirubin  correlated  positively  with  serum  olkaline  phosphatase,  SGPT,  serum  creatinine,  parasite 
density  and  negatively  with  the  packed  cell  volume.  The  serum  alkaline  phosphatase  correlated  with  SGPT, 
serum  bilirubin  and  parasite  density.  The  SGPT  only  correlated  with  serum  alkaline  phosphatase  and  serum 
bilirubin. 

In  most  patients  recovery  from  jaundice  was  rapid  and  coincided  with  successful  treotment  with  quinine  of 
the  falciparum  malaria.  For  example,  in  one  patient  the  total  serum  bilirubin  was  8.0  mg  per  cent  on 
admission  but  had  decreased  to  0.9  mg  per  cent  five  days  later.  The  severity  of  malaria  tended  to  be 
less  in  the  older,  patients  as  shown  by  the  negative  correlation  between  age  and  parasite  count  (r==— 0.19 
p<0.05). 

There  wos  an  inverse  correlation  between  the  total  serum  bilirubin  and  the  hematocrit  (r  =  — 0.295,  p< 
0.01);  however,  not  oil  of  the  jaundiced  patients  were  anemic.  Anemia  was  more  common  in  the  seriously 
ill  patients;  as  the  hematocrit  correlated  inversely  with  the  parasite  count  (rsO.322,  p<0.001). 
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DISCUSSION :  Th«r«  hav*  baan  faw  studias  using  iha  diraet  (and  aceurata)  fflatbod  for  counting  molorio 
pirosltas  in  potiants  with  naturally  acqulrnd  folciporuffl  molorio.  Thus,  it  Is  not  surprising  that  this  Is  tha 
first  study  to  show  o  corralotion  batwaan  tha  poroslta  count  and  tha  total  sarum  bilirubin.  This  supports 
tha  strong  clinical  imprassion  that  jaundica  is  mora  common  in  potiants  sariously  III  with  falciparum  malaria. 

Wo  found  a  corralotion  batwaan  anomio  and  jaundica  which  confirms  that  hamolysis  Is  ona  factor  In  iha 
otiology  of  jaundica  in  malaria.  Tha  scrum  bilirubin  also  corralotad  with  tha  other  Indices  of  hepatic 
function  (SGPT  and  alkclino  phosphatase)  which  suggests  thot  tha  jaundice  is  ot  laasf  •'ortly  due  to  liver 
damage.  Thus,  tha  production  of  excess  bilirubin  is  the  result  of  axcassiva  hemolysis  but  iha  failure  of 
its  removal  from  tha  blood  may  be  duo  to  liver  damage  (4).  Besides  tha  SGPT  and  tha  alkaline 
phosphatase,  tha  scrum  bilirubin  also  correlated  with  tha  sarum  creatinine,  tha  parasite  count,  and  tha 
packed  call  volume.  Thus,  tha  sarum  bilirubin  seams  to  be  tha  most  useful  index  of  hepatic  function  in 
falciparum  malaria,  and  is  also  a  useful  guideline  to  estimate  tha  severity  of  tha  disease. 


Table  1.  Total  Sarum  Bilirubin  (mg  par  cant)  vs  Porosito 
Count  in  236  Potiants  with  Falciparum  Malaria* 


Falciparum 

Range  of 

Parasite  Count 
(  per  cu.  mm. ) 

Patients  with 
Bilirubin 
>  1.0  mg$i$ 

Patients  with 
Bilirubin 
>2.0  mg* 

Maon 
Bilirubin 
(±  SEM)** 

Range 

0-99 

24«  (  4/17) 

6*  (  1/17) 

0.90  ±0.14 

0.4-2.9 

100-999 

38se  (  8/21) 

5*  (  1/21) 

0.93  +  0.10 

0.3-2.1 

1000-9999 

47«  (31/66) 

17*  (11/66) 

1.27±0.10 

0.4-4.9 

10000-99999 

59%  (60/101) 

17*  (17/101) 

1.61  +0.17 

0.5-12.0 

100000  + 

87*  (27/31) 

45*  (14/31) 

3.56  +  0.84 

0.4-20.6 

Average  26000 

55*  (130/236) 

19*  (44/236) 

Patients  with 

Vivax  Malaria 

42*  (10/24) 

0*  (  0/24) 

0.99+0.06 

0.4-1.7 

*  Includes  data  on  24  patients  with  vivox  maloria 
**  Standard  error  of  tha  moan 


Ross  (S)  reported  that  quinine  therapy  sometimes  Induced  an  increase  in  the  serum  bilirubin  level.  But 
wo  found  that  reduction  of  the  parasite  density  by  quinine  is  usually  associated  with  a  rapid  reduction  in 
the  serum  bilirubin  concentration. 

We  did  not  find  jaundice  in  our  24  patients  with  vivox  molaria  (nor  in  others  that  we  have  studied), 
olthough  jaundice  in  vivax  malaria  has  been  reported  by  some  workers.  It  is  probably  rare  in  pure  infec¬ 
tions  with  P.  vivox, ■  this  indicates  the  importance  of  accurate  species  identification. 

SUMMARY :  Jaundice  (defined  as  a  total  serum  bilirubin  over  2  mg  per  cent)  occurred  in  19  par  cent 
(44/236)  of  a  group  of  patients  with  falciparum  malario  and  un  average  parasite  density  of  26,000 
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asAXUol  paratllti  p«f  cv.imi.  TIm  l•rwn  Mlrvbia  eerr«tal«d  peiltivdy  wttk  tU  parodto  dcaiity  {p<0.01) 
and  invarttly  with  tha  paekad  call  voluma  ( p  <0.01 ) ;  tbit  confirms  tbol  tbo  ioundlco  Is  at  loait  partly 
duo  ta  hamolysit.  Tbo  strum  bilirubin  also  eorrtlatod  posHIvtly  wllb  tbt  SGPT  and  tbt  strum  olkalint 
phosphatast  Itvtis,  which  Indicatts  that  htpatic  damogt  also  contrlbutos  to  tho  ioundlct.  Tht  prtvoltnct 
of  Ioundlct  varltd  from  6  ptr  ctnt  In  potitnts  with  a  parositt  count  loss  than  1.000  ptr  cu.mm,  to  40  ptr 
etftt  in  potitnts  with  o  parositt  count  ovtr  100,000.  Joundict  was  not  prtstnt  in  any  of  24  potitnts 
with  vlvox  malaria. 
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Table  2.  inlercorrelatlons  of  Seven  Parameters  in  236  Patients  with  Folciporum  Malaria* 


Parameters 

Age 

Parasite 

Count 

Hematocrit 

Bilirubin 

B 

Aik  Phos 

Creatinine 

Age 

B 

-0.19 

0.157 

0.008 

-0.032 

0.03 

Parasite 

Count 

■ 

1.0 

-0.322 

0.352 

B 

0.230 

0.205 

Hematocrit 

1.0 

-0.295 

-0.169 

-0.158 

Bilirubin 

1.0 

Bl 

0.274 

0.226 

SGPT 

0.340 

0.094 

Aik  Phos 

1.0 

0.052 

Creatinine 

B 

■ 

1.0 

*  With  0  =  236  the  following  values  of  r  art  associated  with  the  listed  probability  levels.- 


T  P 

>0.296  <0.001 

>0.225  <0.01 

>0.18  <0-05 
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Aiiamla  In  Malaria  ond  lh«  Kola  af  Blood  Trontfwrioo 


Principal  Invostigators :  Anthony  P.  Holl,  COl,  MC 

Edward  B.  Ooborityn,  MAJ,  MC 
Panya  Sonkos,  M.D.i 


OBJECTIVE :  To  dottrinlno  tho  provoUneo  of  anonio  in  faiciporua  ond  vivox  noloria.  To  dotornino  tko 
rolt  of  rocovory  from  anomio  in  both  ditoatnt.  To  dotormino  tho  rolo  of  blood  fronifvtion  (if  any)  in 
thn  fflonagnmont  of  tho  anomio. 

BACKGROUND :  Thero  Is  litilo  Information  on  tho  provalonco  of  onomlo  in  malaria.  Anomla  is  a  woil  — 
known  complication  of  falciparum  malaria  but  is  loss  commonly  a  problom  In  vivox  malaria.  Comporativo 
studios  on  tho  rato  of  rocovory  from  onomlo  in  falciparum  and  vivox  malaria  aro  not  ovollablo.  Most 
standard  sourcos  rocommond  blood  tronsfusions  os  port  of  tho  gonoral  thoropy  for  tho  homolytic  problom 
(2,  3).  Roforoncos,  howovor,  aro  oxtromoly  vaguo,  ond  givo  no  data  on  tho  rosvits  of  blood  transfusion. 

DESCRIPTION :  Anomla  In  this  study  Is  dofinod  os  a  homatocrit  (packod  coll  volwmo)  bolow  35  por  eont. 
Homatocrits  havo  boon  dotormlnod  on  s'.  orol  hundrod  potioots  with  folciporum  malaria  ovor  tho  last  fow 
yoors.  Tho  homatocrit  and  othor  pore  .riors  woro  corrolotod  in  236  unsoloctod  pationts  with  folciporum 
malaria.  Somo  data  Is  also  availoblo  on  a  small  group  of  potlonts  with  vivox  molario.  Doily  homotocrils 
in  hospital  and  wookly  homotocrits  during  follow-up  bovo  boon  tokon  on  tho  SEATO  ward  at  Prochinburi 
Hospital  sineo  Fobruary  1975. 

PROGRESS:  In  an  unsoloctod  sorlos  of  142  pationts  with  falciparum  molario,  63  (44  por  coni)  dovolopod 
a  homatocrit  bolow  35  por  cont  during  thoir  hospital  courso  ond  could  thoroforo  bo  considorod  to  hovo 
dovolopod  onomlo.  Data  on  a  much  lorgor  group  of  polionts  is  boing  onolyzod. 

In  0  study  of  [aundico  in  falciparum  malaria  doscribod  olsowhoro,  two  rolovant  corrolotions  woro  discovorod. 
Tho  homatocrit  corrolotod  nogativoly  with  tho  parasito  count  (r  =  -0.32,  p  <0.001);  In  othor  words, 
onomlo  is  moro  common  in  pationts  with  highor  parasito  counts.  Also,  tho  homatocrit  corrolotod  nogativoly 
with  tho  totol  sorum  bilirubin  (r=-0.29,  p<0.01)  which  indicatos  that  anomla  is  moro  common  in  folcipa. 
rum  pationts  who  aro  iaundicod. 

Clinically  tho  anomio  of  falciparum  malaria  Improvot  stoadily  onco  tho  infoction  has  boon  brought  under 
control.  Tho  dato  in  Figure  1  support  this  Impression.  Depicted  ore  serial  hematocrits  on  throe  patients 
who  dovolopod  a  worsening  onomlo  oftor  admission.  When  tho  moloria  was  successfully  treated  with 
quinine,  tho  hemotocrit  stoadily  increased  without  blood  transfusion  or  homatinics.  Those  results  ore  typical 
of  most  falciparum  pationts  with  anemia  that  wo  have  studied. 

Altogether  five  pationts  with  severe  anemia  (dofinod  os  a  homatocrit  below  15  por  cont)  have  boon  success, 
fully  managed  without  blood  transfusion.  One  interesting  patient  is  shown  in  Figure  2.  This  five  year  old 
boy  was  admitted  almost  in  coma  and  with  a  parasite  count  of  41,000  por  cu.mm.  Tho  patient  weighed 
IS  Kg.  Ho  rocolvod  six  doses  of  intravenous  quinine  at  tho  rate  of  two  infusions  daily  administered  in  a 
total  of  500  ml  fluid  doily.  Tho  parasitemia  cleared  In  64  hours  but  tho  patient  remained  in  coma  for  five 
days.  On  day  6  tho  patient  was  conscious  but  very  wook.  Tho  homatocrit  hod  docroosod  from  19  to  12 
por  cont.  A  300  ml  blood  transfusion  was  given  and  tho  homatocrit  increased  to  19  por  cont.  On  tho 
following  day  a  second  transfusion  of  200  ml  was  given  and  tho  hemotocrit  increased  further  to  23  por 
cont.  A  dose  of  pyrimethamine  with  sulfadoxino  (one  toblot)  was  given  ond  tho  patient  mode  a  steady 
rocovory. 


1  Trod  Provincial  Hospital 
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DISCUSSION :  Our  preliminary  ratuHi  Indlcota  ikat  obout  4S  par  cant  of  Tbal  potlants  wllk  falclportm 
moiarlo  davalop  anamlo  (dafinad  at  a  lowatt  racordad  bamatocrit  balow  35  par  cant).  In  on#  small  itiidy 
of  U.S.  troops  with  falciparum  moiarlo  In  Vlatnom,  22  par  cant  had  onamia  by  this  critarion.  In  onothar 
proup  of  50  U.S.  troops,  58  par  cant  hod  a  hamatocrit  lass  than  38  par  cent. 

Hamolysis  Is  tha  principal  causa  of  onamia  In  folciporum  malaria  but  Impoirmtnt  of  rad  call  production  may 
also  occur.  Tha  question  arises  as  to  what  extent  the  anemia  in  falciparum  malaria  is  due  to  background 
malnutrition  or  iron  deficiency  rother  thon  to  the  disease  itself.  Our  studies  suggest  that  this  is  a  minor 
foctor.  Anemia  has  not  been  a  problem  in  the  convalescence  of  our  patients.  The  data  In  Figure  1  Is 
typical  in  that  it  shows  an  increase  In  the  hematocrit  once  the  maluria  Is  brought  under  control.  Slightly 
low  levels  of  the  hamatocrit  (around  35  per  cent)  do  persist  In  some  patients  in  convalescence.  We  are 
now  studying  the  effect  of  iron  therapy  In  patients  whose  hemotocrits  have  stabilized  In  convalescence. 
The  probable  answer  is  that  anemia  in  falciparum  molarla  Is  mainly  due  to  the  disease  but  in  some  potients 
malnutrition,  iron  deficiency  or  helminthiasis  ore  miner  factors. 

The  role  of  blood  transfusion  (if  any)  in  falciparum  anemia  needs  to  be  clearly  defined.  Blood  transfusion 
is  recommended  by  some  authorities  (2),  and  Indeed  Manson  (3)  implies  that  transfusion  should  be  considered 
if  the  hematocrit  falls  below  30  per  cent.  We  agree  with  Canfield  (1)  who  asserts  that  blood  transfusion 
is  rarely  required.  In  patients  that  we  have  observed,  blood  transfusion  often  results  in  pulmonary  edema. 
Another  sequel  of  transfusion  is  severe  hemoglobinuria  which  obviously  is  due  to  hemolysis  of  the  transfused 
cells,  in  this  situation  the  transfusion  has  obviously  been  unsuccessful  since  the  hematocrit  does  not  rise. 
There  are  several  problems  with  transfusing  blood  in  hospitals  in  remote  molorious  oreos.  The  donor  blood 
may  contain  malaria  parasites.  Also  it  may  be  difficult  to  cross  — match  the  blood  as  precisely  as  In  more 
sophisticated  hospitals  in  non -endemic  oreos.  It  is  probably  true  that  red  cells  transfused  during  the 
acute  phase  of  the  disease  are  more  likely  to  be  hemolyzed  thon  during  convalescence.  This  concept  is 
supported  by  the  patient  depleted  in  Figure  2;  after  the  parasitemia  hod  been  eliminated  by  quinine; 
blood  transfusion  caused  a  sotisfactory  inereose  in  the  hematocrit.  Our  largely  anecdotal  evidence  suggests 
that  blood  transfusion  is  rarely  Indicated  In  falciparum  malaria.  A  protocol  of  a  controlled  study  of  blood 
transfusion  In  falciparum  anemia  has  been  submitted  to  the  Ministry  of  Health  of  Thailand.  Patients  who 
develop  a  hematocrit  between  12  and  20  per  cent  will  be  randomly  assigned  to  blood  transfusion  or 
conservative  management.  All  patients  will  receive  quinine  therapy  by  intermittent  Intravenous  infusions. 
Patients  with  hematocrits  below  12  per  cent  will  be  treated  according  to  the  clinical  picture  and  patients 
with  a  hematocrit  above  20  per  cent  will  usually  be  treated  conservatively.  The  patients  will  be  closely 
followed  clinically  ond  detailed  relevant  hematologic  and  biochemical  tests  will  be  performed. 

REFERENCES  : 

1.  Canfield,  C.J. ,  Keller,  H.l. ,  and  Cirksena,  W.J.  Brythrokinetics  During  Treatment  of  Acute  Falciparum 
Malaria.  Military  Medicine,  132>354,  1971. 

2.  Maegralth,  B.G.,  and  Gilles,  H.M.  Management  and  Treatment  of  Tropical  Diseases.  Blackwell,  Oxford, 
1971,  p.  272. 

3.  Manson’s  Tropicaf  Diseases.  Ed.  C.  Wilcocks  and  Manson  — Bahr  P.E.C.  Williams  and  Wilkins,  Baltimore, 
17  th  Edition,  1972,  p.  66. 
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Figure  I  Three  patients  with  falciparum  malaria.  Recovery  from  anemia 
was  associated  with  cure  of  malaria.  Blood  transfusion  and 
hematinics  were  not  used. 
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BACKGROUND Tka  World  Hnaltk  Organization  hot  ampbatlzod  tho  nood  for  studying  tho  phoraocology 
of  ontifflolariol  drugs  in  potionts  with  falciparum  malaria  ( I ).  Oalnino  It  tho  only  ropldly  octlng  drug  for 
ckloroqulno-ratlstont  falciparum  molorla.  in  hoolthy  volontoori,  quinino  by  Intravonooi  infuiion  produced 
higher  plasma  quinino  lovolt  then  did  oral  quinine  (2). 

Wo  compared  the  serum  concentrations  of  quinine  following  a  tingle  dose  of  one  of  the  throe  modes  of 
administration,  (intravenous  infusion,  intramuscular  in{ectlon  ond  tablets)  in  patients  with  folciparum  molorio, 
since  no  information  was  ovoilabie  on  this  subjoct.  Serum  quinine  levels  wore  olio  determined  following 
repeated  administration  of  the  drug  at  B  or  12  hour  intervals,  to  determine  the  optimum  dotage  Interval. 

DESCRIPTION  :  Pallenit  ot  Trad  Provincial  Hospital  with  falciparum  molorio  comprised  the  study  group. 
Trod  is  in  a  remote  area  of  Tkailond  400  km  from  Bangkok.  Ouontitotive  porotite  counts  on  thick  blood 
films  were  mode  at  leost  once  doily  (3). 

Serum  quinine  levels  wore  determined  In  73  people  following  a  tingle  dote  of  the  drug;  tern  were 
collected  before  doting  and  usually  t,  2,  4  and  8  hours  after  tho  oral  or  Intramuscular  dose  or  after  tho 
beginning  of  on  infusion.  Twelve  and  24  hour  tpociment  were  collected  in  a  few  patients.  Thirteen 
patients  were  excluded  from  analysis  becoute  quinine  wot  detected  In  tho  serum  on  admission.  Sera  could 
not  be  collected  of  ter  10  PM,  to  complete  1-B  hour  dote  were  only  avollable  on  35  potienls.  For 
technical  reasons,  urine  could  not  be  colUcted.  The  potlents  were  rondomly  ottlgned  to  one  of  five  dote 
regiment i  two  Intravenous  (two  or  four  hour  Infusion),  two  oral  (coated  or  plain  tablets)  and  one 
intramuscular.  The  patients  in  each  group  were  comporable  with  respect  to  ogo  (overall  mean  23.7  yeort) 
and  weight  (overall  mean  51.8  kg). 

Intravenous  infusions  (IVO)  consisted  of  490  mg  bate  (2  ml)  of  quinine  dihydrochloride  (The  Vilarine 
Company,  New  York)  Injected  into  on  infusion  bottle  contoining  300  ml  normol  saline.  The  bottles  were 
infused  over  a  two  or  four  hour  interval.  All  were  calibrated  and  the  rate  of  flew  was  checked  frequently 
to  maintain  a  constant  infusion  rote  of  125  ml  or  250  ml  each  hour. 

The  enteric  coated  tablets  of  quinine  sulfote  (Strong  Cobb  Arner,  Cleveland)  contained  270  mg  quinine 
base.  The  usual  dose  was  540  mg.  The  plain  unceated  tablets  (Government  Phormaceutical  Organization, 
Bangkok)  contolned  250  mg  base.  The  usual  dose  wos  500  mg. 

Intramuscular  quinine  (IMQ)  was  administered  as  quinine  dihydrochloride  (same  preparation  os  used  for 
introvenous  therapy)  in  a  dose  of  490  mg  quinine  base  (2  ml).  The  injections  were  mode  deeply  in  the 
upper  and  outer  quodront  of  the  buttock. 

Serum  quinine  levels  following  multiple  dosing  of  the  drug  were  determined  in  31  patients  (IB  of  whom 
had  been  studied  following  the  initial  dose).  Nineteen  patients  received  quinine  at  full  dosage  every  8 
hours  and  10  patients  every  12  hours.  Two  potionts  received  kolf-dosoge  quinine  every  8  hours.  With 
very  few  exceptions,  all  doses  following  the  initial  dose  wore  oral.  In  muHipio  dose  studies  sero  wore 
collected  at  the  time  of  dosing  and  ot  other  times  (o.g.  1,  2,  4,  B  and  12  hours  after  a  dose).  Serum 
quinine  concentrotions  were  determined  by  the  benzene  extraction  method  (4).  Measurements  were 
performed  using  an  Aminco-Bowman  spectrophotofluoremeter  (350  m^.  activation;  450  m^.  fluorescence). 
The  porenterol  and  oral  formulations  of  quinine  were  ossoyod  ond  found  to  centoln  the  designated  omount 
of  quinine  base  {±  2  percent). 
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Tli«  (T/2)  of  qoioiM  woi  Jotoraiood  br  oioftiofl  tbo  lorwa  coocootroiiooi  of  oololoo  osolast 

tino  on  tomi— logartthnilc  popor.  Data  froa  tho  singla— doto  ttudlot  wort  coaparod  uilng  onoiytls  of 
vorioneo.  Following  tlio  ovoroll  onolyilt  of  varlonco,  individual  F  tosfs  worn  conduciod  to  dotoraino  tko 
location  of  moon  difforoncot  (5,  6). 

Single  Dose.-  Comploto  data  (sorua  Invnis  at  I,  2,  4  and  8  hours  aftnr  tho  dost)  wort  ovoilablt  on  35 
potlonts.  Thorn  wort  stvtn  potlonts  In  tach  of  tho  fivt  troatmont  groups.  Tho  moon  strum  quinint 
conctntratlons  for  toch  group  art  shown  In  Toblt  1.  Tht  analysis  of  vorionct  indicattd  slgniflcont 
difftrtncts  bttwttn  tht  modts  of  administration  and  bttwttn  tht  hours  of  sompling  (Tabits  2  and  3). 
Ont  hour  afttr  Initiation  of  tht  dost,  tht  two  hour  Infusion  productd  o  significantly  grtottr  scrum  quInInt 
conctntrotlon  than  did  Intramuscular  quinint  (p<0.0))  which  productd  a  significantly  grtaitr  Itvtl  thon 
plain  tabitts  (p<0.0)).  Four  hours  ofttr  initiation  of  iht  dost  tht  four  hour  infusion  productd  o  grtottr 
strum  Itvtl  than  coattd  tabitts  ( p  <0.05 ).  At  tight  hours,  eoottd  tabitts  produced  o  higher  Itvtl  thon 
the  Intromuscular  in|tction  (p<0.05).  Tht  strum  quinint  concentrations  following  intravenous  or  oral 
administration  were  not  significantly  different  at  tight  hours  (Figure  1). 

Strum  quinint  levels  were  not  ovoilablt  at  12  hours  for  oil  35  patients  t  the  data  were  pooled  (Figure  1). 
It  is  noteworthy  that  the  strum  quinint  conctntrotlon  12  hours  after  dosing  was  about  6  mg  per  L  following 
either  Intravenous  or  oral  therapy. 

Details  on  each  of  the  regimens  art  now  given. 

Two  Hour  Infusion :  Initially  10  men  received  a  two  hour  Infusion.  Quinint  wos  detected  by  later  testing 
in  the  admission  strum  of  three  of  these  men,  two  of  whom  developed  severe  cinchonism  (quinine  toxicity) 
at  the  end  of  the  infusion.  Seven  men  had  no  quinine  in  the  serum  on  admission  and  the  average  results 
on  these  patients  were  used  In  the  analysis  (Table  1).  One  and  two  hours  ofter  the  beginning  of  the 
Infusion,  greater  serum  quinine  levels  occurred  than  with  any  other  regimen.  Thereafter  the  results  were 
similar  to  those  obtained  with  the  four  hour  Infusion.  In  one  patient  the  serum  quinine  peaked  at  10.8 
mg  per  L  at  two  hours  and  decreased  slowly  to  5.7  mg  per  L  at  22  hours.  This  data  suggests  a  half-life 
(T/2)  of  21  hours.  The  clinical  response  (e.g.  fever,  parasitemia)  to  the  two  hour  infusion  was  excellent; 
however,  cinchonism  was  more  common  than  with  any  other  regimen. 

Four  Hour  Infusion :  Greater  serum  quinine  concentrations  were  achieved  with  the  four  hour  Infusion  than 
with  oral  or  intramuscular  quinine.  In  most  patients  the  clinical  response  was  excellent. 

One  patient,  who  was  jaundiced,  become  ophasic  during  the  infusion  and  was  struggling  and  comatose  at 
the  end,  at  which  time  the  serum  quinine  level  was  8.8  mg  per  L.  Sixteen  hours  loter  he  could  speak  and 
since  no  further  theropy  had  been  given,  a  second  quinine  infusion  was  begun.  During  the  second  infusion 
he  again  become  aphasic.  The  patient  then  received  a  single  dose  of  pyrimethamine  with  sulfodoxlne 
(Fansidar)  and  made  a  steady  recovery.  Neurotoxic  hypersensitivity  to  quinine  was  diagnosed.  In  the 
other  patients,  the  four  hour  infusion  caused  minimal  side— effects. 

Coaled  Tablets:  The  mean  serum  concentration  of  quinine  one  hour  after  the  dose  was  only  0.8  mg  per  L. 
A  peak  serum  quinine  level  of  7.6  mg  per  L  occurred  at  four  hours. 

The  clinical  response  was  unsatisfactory  in  one  patient;  four  hours  after  dosing  his  serum  quinine  was  6.1 
mg  per  L.  He  complained  of  weakness,  dizziness,  cough  and  abdominal  pain.  Three  episodes  of  diarrhea 
had  occurred  since  admission.  The  patient  improved  after  250  mg  quinine  was  infused,  although  further 
serum  quinine  levels  were  not  obtained.  One  patient  developed  urticaria  on  the  face  and  chest  four 
hours  after  dosing  that  persisted  for  several  hours  and  was  attributed  to  the  quinine.  Mild  cinchonhsm 
occurred  in  several  patients. 

Plain  Tablets :  The  mean  serum  quinine  levels  after  plain  tablets  were  higher  thon  after  coated  tablets  ft 
one  and  two  hours  but  lower  at  four  and  eight  hours.  With  seven  patients  in  each  group  the  one  hour 
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data  war*  not  significantly  difftrant  ( TabU  1 ).  On*  hour  doto  wai  ovoilabU  on  sovorol  othor  pationtt 
not  inclvdod  in  tho  group  of  35,  bocouso  not  all  2—8  hour  tpocimont  hod  boon  obtainod.  In  a  totol  of 
12  pationtt  who  rocoivod  cootod  toblots,  tho  moon  ono  hour  lovol  wot  0.7  mg  por  1.  In  12  potionts  who 
rocoivod  ploin  toblots,  tho  moon  lovol  wot  2.7  mg  por  L.  Tho  difforonco  it  tignlfleonf  (1  =  2.5,  p<0.05). 

In  ona  potinnt  tha  clinical  rntponto  wot  untotitfaelory.  Coma  tuporvonod  two  bourt  oftor  thoropy  whon 
tho  torum  quinino  lovol  wot  only  0.4  mg  por  L.  Thorooftor  tho  obtorpHon  of  quinino  wot  much  improvod 
(toruro  quinino  lovol  at  four  hours  wot  10.6  mg  por  L).  Tho  plain  toblots  ofton  cousod  mild  cinchonism 
but  no  soriout  toxicity  wot  oncountorod. 

Intramuscular  Injection  (IMQ):  Tho  torum  coneontration-timo  curvo  following  Intramuscular  quinino  was 
flat  and  did  not  rito  opprociobly  obovo  6  mg  por  L. 

Ono  pationt  hod  a  poor  clinical  rotponto.  Following  tho  inioction  at  1100  hours,  hit  parosito  count 
incrootod  from  12,000  to  217,000  por  cu.mm,  at  1700  hours.  Hit  torum  quinino  eoncontration  wot  thon 
only  3.1  mg  por  L,  Introvonous  quinino  was  thon  infutod  with  a  satisfactory  rotponto. 

Multiple  Dose  Studies :  Eighty  porcant  (16/19)  of  tho  pationtt  who  rocoivod  quinino  at  oight  hour  intorvals 
davolopod  somo  dogroo  of  cinchonism  and  In  most  pationtt  this  was  attociatod  with  torum  quinino  concon- 
trations  astumod  to  bo  in  tho  toxic  rongo  (ovor  10  mg  por  L).  Only  30  porcont  (3/10)  of  (ho  potionts 
on  12  hour  doting  dovoiopod  cinchonism.  Tho  difforonco  it  significant  (Chi  tquaro  =  6.9,  p<0.01). 

An  oxampio  of  ovordotogo  with  quinino  givon  ovory  8  hours  it  shown  in  Figuro  2.  Early  in  thoropy  a 
high  fever  was  attociatod  with  a  raitod  torum  bilirubin  ond  a  vory  high  eoncontration  of  torum  quinino 
(17.1  mg  por  L).  Improvomont  was  attociatod  with  o  docroato  in  fovor  and  bilirubin. 

An  oxampio  of  on  optimum  rotponto  to  quinino  givon  every  12  hours  it  dopictod  In  Figuro  3.  Clinical 
Improvomont  was  atsoeiotod  with  a  docroato  in  torum  bilirubin  and  in  torum  quinino  dospito  constant 
thoropy.  Tho  approximoto  half— Ilfo  (T/2)  docroatod  from  21  to  14  to  12  hours  during  thoropy. 

On  tho  othor  hand,  in  two  othor  potionts,  thorapoutic  concontrotions  of  torum  quinino  woro  mointoinod 
with  a  half— doto  (ono  tablot)  givon  ovory  8  hours. 

Tho  ovorogo  holf-lifo  of  quinino  in  falciparum  malarlo,  dorivod  from  all  avoilablo  data  on  17  potionts 
was  18.8  hours  (rango  12-31). 

DISCUSSION :  Tho  serum  concentrations  of  quinine  following  oral  therapy  woro  low  In  rotation  to  those 
following  intravonoui  therapy  for  tho  first  four  hours  after  doting.  Thorooftor  tho  torum  levels  woro  tho 
tamo.  Those  data  confirm  tho  clinical  improtslon  that  tho  intravenous  route  it  more  effective  than  tho 
oral  route  for  at  least  tho  first  dose  of  quinino  in  foiciporum  malaria.  Plain  toblots  produced  significantly 
grootor  serum  concentrations  than  coated  tablets  ono  hour  after  doting.  If  tho  first  doto  has  to  be  oral 

thon  plain  are  preferable  to  coated  tablets.  There  was  no  ovidonco  thot  cinchonism  was  loss  common  in 

tho  patients  who  received  coated  rather  than  plain  tablets. 

intramuscular  quinine  produced  a  significantly  higher  ono  hour  torum  quinino  concentration  than  did  oral 
quinino,  and  might  occasionally  bo  preferable  to  orol  quinino  for  tho  first  dose  in  sltuotions  whore 

intravenous  infusions  are  not  available.  However  we  hove  teen  several  patients  in  whom  IMQ  was  clearly 

lets  effective  than  iVQ.  The  overage  serum  quinine  level  following  IMQ  barely  rote  above  6  mg  per  L 
in  distinction  to  the  other  modes  of  administration.  The  conclusions  ore  that,  in  this  study,  6  to  10  mg 
por  L  was  the  usual  therapeutic  range  for  quinino  and  thot  IMQ  did  not  always  produce  sufficiently  high 
levels.  Tho  bioavailability  of  quinino  was  least  by  tho  intramuscular  route,  a  situotion  analogous  to 
that  for  digoxin  (7)  and  diphonylhydontoin  (8).  Ono  dose  of  IMQ  may  bo  satisfactory  In  mild  cases 
of  falciparum  malaria  but  ropooted  dosing  Is  not  Indicated  because  gluteal  abscesses  may  bo  produced  (9). 

243 


Ulravtnottt  infutloni,  •ilk«r  of  two  or  four  hours  durotloo,  producod  torun  qwloino  coocootratioos  obovo 
6  mp  por  L  from  tho  first  hour  onwards.  Tho  two  hour  infusions  noturoKy  producod  highor  lovnts  hut  also 
morn  froquontiy  eousod  toxicity.  A  two  hour  infusion  con  bo  eonsidornd  for  tho  initial  dost  but  not  for 
mointononco  thoropy.  in  two  potionts  with  quinino  in  tho  sorum  on  admission,  tho  two  hour  infusion 
producod  vory  high  sorum  quinino  lovols  with  toxicity.  Wo  bavo  givon  iVO  with  infusion  timos  from  1  to 
16  hours  (10,  11).  Longthy  infusions  con  causo  arm  discomfort  and  bo  inconvoniont  for  tho  pationt.  Tho 
four  hour  infusion  Is  tho  optimum  form  for  quinino  odministrotion  sinco  thorapoutic  but  not  toxic  lovols  of 
sorum  quinino  oro  usually  producod. 

In  this  study  tho  ovorago  half-life  (T/2)  of  quinino  wos  19  hours  In  falciparum  malaria  which  compares 
with  tho  T/2  of  10  hours  In  hoolthy  voluntoors  that  can  bo  deduced  from  onothor  study  (2).  Tho  T/2  of 
quinine  is  greater  in  voluntoors  with  falciparum  malaria  than  in  tho  same  voluntoors  without  maloria  (12). 
Thus  in  falciparum  malaria  tho  metabolism  of  quinino  may  bo  impaired  prosumbly  duo  to  liver  dysfunction 
sinco  quinino  is  mainly  metabolized  In  that  organ  (13).  Conversely  quinino  (2)  or,  its  optical  isomer, 
quinidino  (14),  can  cause  liver  damage.  A  vicious  cycle  may  occurt  if  a  patient  with  falciparum  malaria 
has  hepatitis,  tho  half-life  of  quinino  is  prolonged;  thus  routine  doses  of  quinino  may  result  In  toxic  lovols 
of  sorum  quinine;  tho  latter  may  result  In  greater  damage  to  tho  liver;  tho  metabolism  of  quinino  is  thus 
further  impaired;  consequently  oven  greater  lovols  of  sorum  quinino  result. 

Therefore,  in  most  potionts  with  falciparum  maloria,  lower  or  loss  frequent  doses  of  quinine  should  produce 
tho  same  serum  quinine  as  highor  doses  in  healthy  potionts.  Our  data  confirm  this  theory.  In  many 
patients,  maintenance  therapy  with  full  doses  of  quinine  every  8  hours  produced  toxicity  and  high  serum 
quinine  levels,  whereas  quinine  every  12  hours  produced  a  satisfactory  clinical  response  ond  therapeutic 
levels.  This  is  not  surprising  since  the  average  serum  quinine  level  was  still  obout  6  mg  per  L  12  hours 
after  the  initial  dose  of  oral  or  Intravenous  quinine.  On  the  other  hand,  theropeutic  concentrations  of 
serum  quinine  con  be  maintained  with  a  half  — dose  (one  tablet)  given  every  8  hours.  Dosing  every 
12  hours  might  produce  greoter  fluctuations  of  serum  quinine  concentration  thon  will  dosing  every  8  hours; 
however,  it  is  not  known  whether  fluctuation  or  constancy  in  the  serum  quinine  level  is  more  effective. 
In  tropical  practice,  drugs  are  usually  given  three  times  a  day  (e.g.  0800,  1200  and  1700  hours)  rother 
than  every  8  hours,  so  administrotlon  every  12  hours  is  eosier  to  accomplish. 

In  several  patients,  high  serum  quinine  levels  occurred  early  in  theropy,  but  despite  constant  maintenance 
theropy,  o  sharp  decrease  occurred  ossocioted  with  improvement  In  clinical  state,  fever  and  hepatic 
function.  Other  studies  have  found  similar  results  (15,  16).  We  attribute  the  decrease  in  serum  quinine 
levels  to  improved  metabolism  of  quinine  consequent  upon  improvement  in  hepatic  function. 

Reduced  doses  of  quinine  (e.g.  600  mg  base  intravenously  doily)  must  be  administered  in  patients  with 
falciparum  molorla  complicated  by  renal  failure  (17,  18).  In  those  studies  the  Impairment  of  quinine 
metabolism  may  have  been  partly  due  to  concomitant  hepatic  damage. 

Aphasia  and  coma  were  caused  by  quinine  in  one  of  our  patients  at  a  time  when  the  serum  quinine  was 
only  8.4  mg  per  L.  Coma  in  falciparum  malaria  is  sometimes  caused  by  quinine  rather  than  by  the  disease 
(i.e.  quinine  coma).  However  "It  is  sometimes  difficult  to  distinguish  between  true  quinine  toxicity  and 
complications  of  the  diseases  for  which  the  drug  is  given"  (13). 

The  WHO  recommends  650  mg  (540  mg  base)  three  times  daily  as  the  standard  dose  of  quinine  (i.e.  six 
tablets  daily)  (1).  However  the  labels  on  the  bottles  of  tablets  used  in  this  study  recommend  three 
tablets  doily  for  two  days  followed  by  two  tablets  daily  for  five  days.  The  difference  between  six 
tablets  and  2-3  tablets  daily  is  considerable.  The  paradox  con  be  explained  by  the  fact  that  the  WHO 
recommendation  in  based  upon  several  studies  with  Americons  In  Vietnam  whereas  the  manufacturer’s 
recommendations  probably  take  into  consideration  the  lower  overoge  body  weight  of  people  indigenous  to 
the  malarious  areas.  U.S.  soldiers  weighing  75  kg  usually  tolerate  about  1500  mg  of  quinine  base  pqr 
day  (20  mg/kg)  but  the  same  dose  in  50  kg  Thais  is  30  mg/kg. 
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Our  studies  indicote  ihot  20  mg/kg/day  Is  sufficient  in  the  average  patient  with  foiciparum  naiarla. 
This  is  the  dose  reconmended  by  Fletcher  (9).  One  infusion  of  fO  mg/kg/day  Is  probably  the  optimum 
dose  for  falciparum  patients  with  severe  renal,  hepotic  or  cerebral  complications.  Thus  the  more  seriously 
III  the  patient,  the  lower  should  be  the  dose  of  quinine. 

it  Is  of  interest  that  15  percent  of  the  patients  (13/86)  in  the  single  dose  study  had  detectable  quinine 
in  the  serum  on  admission.  This  is  an  indication  of  the  prevalence  of  therapy  before  admission.  Quinine 
toxicity  may  be  compounded  if  this  possibility  is  not  considered. 

SUMMARV  ;  Patients  with  chloroquine-resistant  falciparum  malaria  were  studied.  In  35  patients  serum 
quinine  concentrations  were  determined  1,  2,  4  and  8  hours  after  the  initial  dose  of  quinine  or  ofter  the 
beginning  of  an  infusion.  The  patients  were  randomly  assigned  to  one  of  five  dose  regimens  t  two  hour 
introvenous  infusion,  four  hour  intravenous  infusion,  coated  tablets,  plain  tablets  and  Intramuscular 
injection. 

Intravenous  quinine  was  better  absorbed  than  oral  quinine  from  one  to  four  hours  but  the  serum  levels 
were  not  significantly  different  at  eight  hours.  A  four  hour  infusion  Is  the  optimum  method  of  administering 
the  first  dose  of  quinine.  Intramusculor  quinine  produced  a  significontly  greater  serum  quinine  level  than 
oral  quinine  at  one  hour  but  a  significantly  lower  level  at  eight  hours.  Further  patients  were  studied  ond 
it  was  shown  that  plain  tablets  produced  a  significantly  greater  mean  serum  quinine  concentration  than 
coated  tablets  one  hour  after  dosing. 

In  Thai  patients  (average  weight  50  kg),  full  dose  quinine  (540  mg  base)  every  8  hours  often  produced 
toxic  serum  concentrations,  whereas  dosing  every  12  hours  was  optimal  therapy  but  still  produced  cinchonlsm 
in  3096  of  patients. 
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Tablo  1.  Sorum  Oulnino  Concontrations  (mg/L)  Following  Intravonous  Infusion,  Oral  or 

Intromusculor  Administration 


Intravonous 
490  mg/2  Hri 


Moan 

±SEM 


8.7  ±1.1 
10.7±1.2 
9.4  ±1.0 
8.3  ±0.9 
7.2  ±  1.0 


Intravonous  O^ol  Oral 

490  mg/4  Hrs  540  mg/Coatod  500  mg/PlaIn 


Moan 

±SEM 


Intramuscular 
490  mg 


Moon 

±SEM 


0 

0.8  ±0.4 

5.1  ±  1.4 
7.6  ±  1.1 
7.3  ±  1.0 

7.2  ±  1.9 


Tablo  2.  Analysis  of  Varlanco  (Hours  0  to  8) 


Squaro 


66.5 

2.85 

87.9 

14.3 


Sourco  of 

Varlanco 

Sums  of 
Squoros 

Dogroos  of 
Froodom 

Hours 

199.5 

3 

Error 

68.4 

24 

Modo  of  Administration 

351.9 

4 

Hours  X  Modo 

171.1 

12 

Error 

634.9 

96 

TabI*  3.  Statlsticoi  Sl(|iilflcane«  ef  Mtaa  Vaiu«s  of  Clinical  Importonca 


Modo* 

Hour** 

F 

P 

IVO  2  V  IMQ 

1 

5.4 

<  0.01 

IMQ  V  Orol  (Plain) 

1 

4.5 

<  0.01 

Oral  (Plain)  v  Oral  (Coatod) 

1 

1.7 

Not  Significant 

IVO  4  V  Oral  (Coatod) 

4 

2.6 

<  0.05 

IVQ  2  V  Oral  (Plain) 

8 

1.2 

Not  Significant 

Oral  (Coatod)  v  IMQ 

8 

2.1 

<  0.05 

*  IVQ  2  =  Ouinina  Infustd  in  2  hours 
IVO  4  =  Quinino  infutod  In  4  hours 
IMQ  =  Intramuscular  quinino 

**  Hour  rofors  to  numbor  of  hours  olapsod  sinco  trootmont  bogun 
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SERUM  QUININE  mg  /  L 


— •  IV  a  HOUR  INFUSION 
— •  IV  4  HOUR  INFUSION 
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— ■  plain  TABLETS 
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Figure  1.  Mean  serum  quinine  concentrations  following  a  single  dose  of  quinine  using  5  dif¬ 
ferent  modes  of  odministrotion.  There  were  7  potients  in  each  group.  Complete 
data  ore  not  ovailable  at  12  hours. 


SERUM  QUININE  mg/L  TOTAL  SERUM  BILIRUBIN  ORAL  TEMP  (C*) 


IV  QUININE 


0  20  40  60  60  I0(  120  140 

HOURS 

Figure  2.  Routine  quinine  dose,  540  mg  every  8  iicurs,  produced 
0  toxic  serum  concentration.  There  was  a  decrease  in 
serum  quinine  despite  constant  dosage,  associated  with 
a  decrease  in  total  serum  bilirubin, 
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SERUM  QUININE  mq/L.  TOTAL  SERUM  BILIRUBIN 

(mg  per  lOOml.) 


0  10  20  30  40  50  60  70  80 


HOURS 

Figure  3.  Clinical  improvement  and  sotisfactory  serum  quinine  concentrotions  ossociated 
with  540  mg  quinine  every  12  hours.  A  decrease  in  the  opproximote  holt -life 
(T/2)  of  quinine  was  associated  with  decreose  in  totol  serum  bilirubin. 
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Evaluation  of  a  Dlrtct  Counting  Tochnlquo  for  Molarlo  In  Thailand 


Principal  Invostlgolorsi  Anthony  P.  Holl,  COL,  MC 

Hnnry  J.  Watt,  Jr.,  SFC 
Ampon  Nanokorn,  MT 


OBJECTIVE :  To  avoluota  a  diract  quontltatlva  tachniqua  for  tho  dotarnlnatlon  of  paroilto  dansltiai  in 
fflaloria  in  rural  hospitals  in  Thoiland. 

BACKGROUND  Various  mathods  hovn  boon  usnd  for  tho  diract  quontification  of  malaria  parosltas  but 
nono  hat  boon  widaly  usad  In  tropical  countries.  Tha  tachniqua  discustad  In  this  report  wot  Introduced  by 
Earle  and  Perez  in  1932. 

DESCRIPTION ;  A  measured  volume  of  blood  (e.g.  0.005  ml)  It  spread  evenly  on  a  measured  rectangle 
(e.g.  3  X  15  mm)  on  a  tilde.  Thus  the  thickness  of  the  film  is  known  (0.11  mm).  A  grid  is  placed  in  one 
oyeplece  of  a  binocular  microscope  and  calibroted  with  o  stage  micrometer.  Thus  the  volume  of  blood 
seen  under  one  grid  is  known.  For  example,  in  the  SEATO  studies,  about  1800  grids  correspond  to  1  cu. 
mm.  of  blood.  Two  types  of  staining  ore  used.  For  outpotlent  screening  0.002  ml  of  blood  are  ploced 
in  the  rectangle  and  stained  with  concentrated  Glemta  (1:5  dilution)  for  five  minutes.  In  patients  admitted 
to  the  ward,  0.005  ml  of  blood  ore  used  ond  the  thick  film  is  stained  with  dilute  Giemsa  (1>50  dilution) 
for  30  minutes.  Two  rectangular  thick  films  are  prepared  on  inpatient  slides.  A  circular  thick  film  and  a 
thin  film  are  also  prepared  on  all  patients. 

In  this  study  the  technicians  were  observed  performing  the  parasite  counts.  There  were  five  technicians  on 
the  study  team.  A  stop  watch  was  used  to  time  the  duration  of  the  count.  The  following  data  were 
recorded  for  each  determination  of  the  parasite  density.  The  name  of  the  techniclon,  the  microscope  used, 
the  number  of  fields  counted,  the  actual  count  obtained,  the  count  per  cu.mm,  and  the  time  elapsed  in 
performing  the  count.  A  hand  calculator  was  used  for  determining  the  parasite  densities. 

PROGRESS:  The  first  factor  assessed  was  the  variability  among  technicians.  Numerous  duplicate  counts  on 
coded  slides  were  performed  by  all  the  technicians.  One  technician  counted  with  an  accuracy  of  3.4  per 
cent  (Table  1)  as  determined  on  nine  slides.  The  microscopes  used  were  recalibrated  frequently.  No 
consistent  difference  in  the  two  microscopes  was  observed. 

The  number  of  fields  that  need  to  be  counted  varies  with  the  parasite  count.  For  example,  if  the  parasite 
count  is  500,000  per  cu.mm,  there  are  about  250  parasites  under  eoch  grid.  The  slide  is  scanned  to  find 
typical  concentrations  of  parasites  and  with  such  a  high  count,  o  minimum  of  two  fields  have  to  be  counted. 
At  the  other  end  of  the  scale  a  count  of  500  requires  the  counting  of  at  least  90  fields.  Usually  the 
number  of  fields  counted  is  2,  20,  90  or  a  larger  number.  Except  for  very  low  counts,  about  200—500 
parasites  are  counted.  The  accuracy  of  the  technique  is  shown  in  Table  1.  In  this  experiment  the 
most  accurate  count  was  achieved  in  the  patient  with  a  parasite  density  of  10,000  (0.4  percent 
precision).  The  technique  was  less  accurate  with  both  high  (4. lie  precision),  and  low  (11. 1«  precision) 
porosite  densities.  However  the  accuracy  of  the  technique  was  satisfactory  through  oil  ranges  of  the 
parasite  count.  This  technician  read  the  nine  slides  twice  in  an  average  of  3.6  minutes  per  slide  ( range 
2.1  to  6.3  minutes).  Numerous  other  experiments  have  shown  that  only  about  four  minutes  is  needed  to 
make  an  accurate  count. 

SUMMARY:  In  rural  hospitals  in  Thailand,  a  direct  quantification  technique  has  proved  useful  and  accurate 
for  the  determination  of  parasite  densities  Ir  malaria. 
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Tabit  1.  Oupllcaf*  Cotmts  on  9  Falciparum  Malaria  Slidtt  by  Oia  Obtarvar 
Using  Tha  Dlrtcl  Quantitativa  Tacbniqva 


Slid* 

1st  (0) 

Reading 

2nd  (b) 

Reading 

Meon 

(c) 

C— 0 

Precision 

(C^) 

1 

220220 

202748 

211484 

8736 

4.1 

2 

188188 

182364 

185276 

2912 

1.6 

3 

46592 

47593 

47092 

501 

1.1 

4 

29757 

29302 

29529 

228 

0.8 

5 

10920 

10829 

10874 

46 

0.4 

6 

2020 

2220 

2120 

100 

4.7 

7 

1660 

1900 

1780 

120 

6.7 

8 

400 

500 

450 

50 

11.1 

9 

10 

20 

— 

- 

— 

Mnan  55529 

53052 

— 

- 

a 

*  This  figurn  is  thn  rnproducibilHy  from  thn  moan  or  "PRECISION" 
and  is  on  indox  of  tho  accuracy  of  th«  tochniquo. 
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Trtotnaiil  of  Savoro  Malaria  la  CMIdraa 


Prinelpol  Invastiflalort ; 


Associata  InvaiHgotor : 


Anihoay  P.  Hail.  COL.  MC 
Edward  I.  Dobarttyn,  MAJ,  MC 

Panya  Sonkon,  M.D.> 


OBJECTIVE:  To  daiarmina  tha  optimum  manogamaat  of  savara  malaria  in  ckildraa. 

BACKGROUND :  During  1 974  elaorcut  guldalinas  wara  davalopad  at  Trod  for  tbo  monogamant  of  tavara 

moloria  In  adults.  Spaclflcolly  tha  maximum  safa  daily  data  of  qulnina  in  odwlts  was  20  mg/Kg.  This 
confirms  work  parformad  in  Malaysia  50  yaars  ago  but  in  tha  intarvaning  parlod  30  mg/Kg  has  amargad 
os  tha  recommendad  dally  dosa.  Also  at  Trod  In  1974  wa  datarmlnad  that  tha  maximum  sofa  daily  fluid 
intaka  was  1500  ml  in  adult  patiants  with  falciparum  malaria.  During  this  study  parlod.  It  bacama  opparant 
that  tha  mortality  rata  of  savara  falciparum  malario  In  small  childran  was  high.  Tha  onsat  of  convulsions 
is  a  fraquant  and  grava  complication  In  small  childran.  Tha  manogamaat  of  savara  moloria  in  childran  hos 
rncaivad  littia  attantion  In  tha  litarotura.  Anothar  problam  is  tha  difficulty  oftan  ancountarod  in  salting  up 
or  maintaining  an  Intravanous  infusion  bacousa  of  tha  small  volns  In  Infants. 

DESCRIPTION :  Tha  childran  dascribad  in  this  study  wara  traotad  at  tha  Trod  Provincial  Hospital  In  South, 
aast  Thailand.  They  wara  first  avaluatad  in  SEATO  outpotlant  clinic  and  than  odmittad  to  tha  ward. 
Most  of  tha  patiants  wara  traotad  batwaan  April  end  July  1974  sinca  thora  wos  on  unusually  high  proper, 

tion  of  sick  childran  prasanting  to  tha  hospital  during  this  Intarval.  Tha  usa  of  tha  mataring  chombar 

(capacity  100  ml)  wos  introducad  so  thot  pracisa  volumas  could  ba  Infusad  into  tha  childran. 

PROGRESS:  Tha  most  difficult  problams  In  managamant  occurrad  in  small  childran  and  infonts.  Childran 
abova  tha  oga  of  12  yaors  could  ba  traotad  similarly  to  adults  axeapt  iba  dosoga  of  ony  madication  wos 
bast  datarmlnad  on  a  mg/kg  basis.  Tharafora  only  tha  dato  on  childran  ogad  12  yaors  and  lass  ora 
included  in  Table  1.  Most  of  tha  children  noted  in  tha  Table  wara  vary  seriously  ill  on  admission.  It  is 
difficult  to  Infuse  on  affective  but  not  toxic  dosa  of  quinine;  tharafora,  details  on  tha  amount  of  quinine 
given  as  the  first  dosa  are  shown  in  tha  Table.  Tha  recommendad  doily  dosa  of  quinine  is  not  more  than 
30  mg/Kg/doy  or  10  mg/Kg  every  8  hours.  Most  of  tha  children  racelvad  only  one  Infusion  every  24  hour 
interval  because  of  tha  difficulty  in  Initiating  and  maintaining  infusions. 

Early  in  the  study  tha  question  arose  whether  5  mg/Kg  might  not  ba  a  sofar  dosa  of  quinine  than  10  mg/ 
Kg  in  childran.  However  Casa  No.  630  and  Casa  No.  684  wara  both  admitted  gravely  III  and  died  a  few 
hours  after  admission.  They  received  smaller  doses  of  quinine  (5  — 6  mg/Kg).  Whatever  dosa  of  intravanous 
quinine  was  used,  soma  childran  improved  and  others  datarloratad;  however,  in  general,  5  mg/Kg  appeared 
to  ba  a  safe  and  non— toxic  dosa  of  quinine.  Soma  interesting  cose  -  histories  ora  now  given. 

Cases  649-651.  These  three  childran,  aged  eight,  five,  and  three  years  wara  siblings  admitted  at  1500 
hours  on  18  May  1974.  Casas  649  and  651  ware  alert  but  toxic.  Casa  No.  650,  tha  three  year  old  girl, 
was  almost  in  coma.  All  thraa  childran  racaivad  half —  strength  quinine,  l.a.  0.5  mg/ml  normal  saline. 
Casas  649  and  650  racaivad  5.0  mg/kg  over  about  a  four  hour  intarvol  and  651  racaivad  4  mg/Kg.  All 
tha  patiants  improved  and  oral  quinine  therapy  was  commenced  tha  next  day.  Casa  649  racaivad  ona 
toblat  of  quinine  at  0600,  1400  and  2100  hours,  case  650  racaivad  1/2  tablet  crushed  in  water  at  0600 
and  1400  hours  and  case  615  racaivad  1/2  tablet  at  0600,  1400  and  2100  hours.  All  tha  patiants  than 
received  a  dose  of  Fansidor.  All  three  patiants  wara  radically  cured  although  two  hod  a  mild  P.  v/vox 
Infection  on  day  28.  Nona  of  these  childran  was  desperately  ill,  but  all  raspondad  wall  to  a  half- dosa 
of  intravanous  quinin 
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Case  686.  This  one  year  old  child  was  adnitted  vary  breathless  aed  crying.  His  pelse  rate  wes  160  and 
respirotory  rate  70.  The  liver  and  spleen  were  enlarged  and  heinolocril  24  per  cent.  He  was  drinking 
satisfactorily.  To  avoid  pulmonary  edema,  a  small  volume  (50  ml)  contolning  50  mg  quinine  wos  infused 
over  a  five  hour  interval.  Orol  quinine  was  then  administered  as  a  1/2  toblet  crushed  in  water  every  12 
hours,  for  a  total  of  six  doses.  A  1/2  tablet  of  Fansidor  was  then  given.  The  child  mode  a  satisfactory 
recovery. 

DISCUSSION :  Severe  falciparum  malaria  in  small  children  has  a  serious  prognosis.  Introvenous  quinine 
therapy  should  be  administered  slowly  In  small  amounts.  The  appropriate  initiol  dose  is  usually  5-  lomg/ 
kg  administered  as  an  intravenous  Infusion.  Satisfactory  results  hove  been  achieved  by  giving  maintenance 
therapy  os  oral  quinine  when  the  patients'  condition  has  Improved.  In  infants,  1/2  tablet  ploin  quinine 
crushed  in  water  can  easily  be  administered  by  the  mother  every  12  hours  under  close  professional 
supervision.  Repeated  smoll  doses  of  intravenous  quinine  should  be  administered  If  the  child  remains 
severely  III. 


Table  1.  Details  of  Initial  Dose  of  Quinine  in  Children  Aged  12  Years  or  Less  with  Severe  Falciparum  Malaria 


Case 

Number 

Ago 

(yr) 

Weight 

(Kg) 

Parasite 

Count 

Hematocrit 

(*) 

First 

Dose 

Quinine 

(mg) 

Volume 

Infused 

(ml) 

Infusion 

Time 

(Hours) 

Initial 

Dose 

(mg/kg) 

Comment 

609 

?10 

458000 

38 

180 

180 

5.0 

?  18 

Died 

613 

H 

19 

160000 

23 

180 

180 

4.5 

9.5 

630 

f25 

334000 

16 

125 

125 

2.5 

7  5.0 

Died 

640 

H 

10 

1200000 

11 

117 

235 

12.0 

12.0 

Died 

644 

■ 

14 

95000 

24 

82 

165 

5.0 

6.0 

648 

11 

21 

430000 

31 

100 

200 

6.0 

5.0 

649 

8 

20 

333000 

33 

95 

190 

4.0 

5.0 

650 

3 

11 

178000 

29 

55 

110 

3.7 

5.0 

651 

5 

14 

238000 

30 

55 

110 

3.7 

4.0 

660 

1.5 

8 

54000 

18 

40 

80 

5.0 

5.0 

665 

2 

13 

113000 

20 

45 

90 

4.0 

4.0 

Not  enough 
Quinine 

681 

11 

? 

56000 

12 

350 

? 

? 

7  17 

Died 

683 

4 

14 

370000 

32 

150 

250 

5.0 

11 

684 

1 

5 

450000 

12 

31 

63 

6.0 

6.0 

Died 

685 

4 

14 

210000 

26 

100 

100 

3.0 

7.0 

686 

1 

8.5 

53000 

24 

50 

50 

5.0 

6.0 

F27 

5 

18 

65000 

39 

180 

180 

2.0 

10.0 

F28 

11 

28 

287000 

41 

210 

210 

3.0 

7.5 

F31 

8 

20 

2SOOOO 

32 

180 

180 

4.3 

9.0 

A  Study  of  FalciporuM  M«i«rl«  hi  VMm* 
Uilog  Sorua  OuioiM  CoocoolratloM 


Principal  Invosiigotors  i 


Kailb  Arnold.  M.O.' 

Nfluyon  Von  DIov.  M.O.* 
Anthony  P.  Hall.  COL,  MC 


OBJECTIVE:  To  obtain  furtlinr  Infernatlon  on  tho  rolotlon  botwoon  quinino  doiago  sckodulos  and  tho  lorun 
lovni  of  tho  drug  in  potionts  trootod  for  oeuto  falciporua  aotorlo. 

BACKGROUND  I  Rncont  work  In  Thailand  hot  tuggostod  thot  quinino  dosogo  ovory  12  houri  it  optimal 

thorapy  in  falciparum  maloria.  Thoroforo  this  hypothotit  was  toitod  to  o  group  of  Vlatnaaoso  potionts 

with  falciparum  molorlo.  Tho  voluo  of  using  lorua  quinino  cencontrotions  was  also  invostigotod. 

DESCRIPTION ;  Tho  study  was  porformod  on  potionts  with  aoloria  odaittod  to  on  Infoctious  disoosos  word 
of  a  gonoral  modlcol  hospitol  in  Saigon,  South  Viotnoa.  Tho  potionts  worn  solf-roforrod  and  prosontod 
with  "fovor"  as  thoir  main  complaint.  A  posltivo  diognosis  of  folciporua  malaria  was  aodo  whon  tho  thin 
smoar  on  admission  showod  charoctoristle  oppooroncos  of  an  acuto  P.  falciparum  Infoction. 

Potionts  siudlod  rocoivod  an  initial  600  mg  doso  of  quinino  givon  IV  ovor  a  poriod  of  four  hours  In  500  ml 
of  doxtroso  In  sollno.  Somo  potionts  continuod  to  rocolvo  IV  quinino  ot  12  hour  intorvols  foliowod 
by  a  singlo  doso  of  Fonsidor  (throo  toblots),  whiio  othor  potionts  woro  givon  oral  quinino  at  12  hour 
Intorvols  foliowod  by  a  singlo  doso  of  Fonsidor.  Blood  was  drown  ond  tho  sorum  soporotod  for  quinino 
dotormlnations  at  0,  4,  8,  12  and  24  hours  following  tho  first  quinino  doso  and  also  oftor  tho  lost  quinino 
doso  was  adminisforod. 

Tho  duration  of  fovor  and  parositomla  woro  rocordod  and  tho  sovority  of  tho  malaria  ond  any  sido— offocts 
of  tho  quinino  woro  notod  during  tho  courso  of  trootaont. 

PROGRESS:  In  Novombor  and  Docombor  1974,  o  total  of  19  potionts  woro  studlod.  Tboro  woro  12  aolo 

and  7  fomolo  potionts  with  an  ogo  rango  of  13  to  63  yoors  ond  a  moon  ago  of  28  yoors. 

Tho  moon  duration  of  fovor  was  1.7  days  and  of  parositomla  3.2  days.  Tho  porcontago  parasito  count  on 
admission  rongod  from  0.1  jU  to  36.0 «.  Nino  potionts  hod  a  count  of  1.0a  or  loss,  throo  potionts  woro 
botwoon  1— 3a,  and  throo  potionts  hod  botwoon  3-6a  parositomla.  High  parasito  counts  of  36.0a,  35.0a, 
12.8a  and  12.0a  woro  found  in  four  potionts. 

Two  potionts  diod.  Ono  of  thoso  was  a  42  yoor  old  mon  who  dovolopod  tachypnoa  on  tho  socond  hospital 
day  oftor  rocolving  four  dosos  of  IV  quinino  at  12  hour  Intorvols.  Ho  hod  a  potochlol  rosh  on  his  foco 
and  limbs,  gum  blooding  and  coughod  up  bloody  sputum.  His  lungs  woro  door  on  auscultation  and  ho  was 
not  orthopnoic.  His  parasito  count  wos  0.4a.  Tho  othor  potiont  was  a  63  yoar  old  man  with  corobrol 
malaria  and  a  parasito  count  of  35a.  Ho  bocamo  onuric,  foilod  to  rospond  to  fluid  looding  and  mannitol 
with  furosoffiido  and  diod  boforo  dialysis  could  bo  initiatod.  Ho  rocoivod  a  singlo  IV  doso  of  600  mg 
quinino  In  a  four  hour  infusion. 

Sovoral  potionts  dovolopod  mild  nausoo  ond  vomiting  ond  two  potionts  dovolopod  sinus  bradycordia  which 
roturnod  to  normol  sinus  rhythm  on  stopping  tho  quinino. 

Serum  Quinine  Levels:  Prolimlnary  rosulls  aro  ovoilabio.  Pationt  No.  1  wos  agod  13  and  woighod  29  Kg. 
Ho  rocoivod  1200  mg  quinino  (a  doublo  doso)  as  his  first  doso.  Tho  sorum  quinino  pookod  at  18  mg  por 
L  at  four  hours  oftor  dosing  and  thon  docroosod  ropidly  with  a  half— lifo  of  about  six  hours.  Tho  pationt 
rocoivod  a  total  of  four  dosos  of  intravonous  quinino  ovary  12  hours  foliowod  by  a  doso  of  pyrimotho  nlno 
with  sulfodoxlno  (Fonsidor).  Following  tho  last  doso  of  quinino  his  sorum  lovol  pookod  at  12  mg  por  cont. 
Dospito  tho  satisfactory  lovols  of  sorum  quinino  obtoinod,  ho  roturnod  with  a  posltivo  smoar  on  day  15. 

Potiont  No.  22  was  anuric.  His  sorum  quinino  concontrotien  pookod  at  17  mg  por  L  following  tho  first 
doso  of  quinino.  Dospito  tho  onurio,  tho  sorum  quinino  thon  docroasod  rapidly  with  an  approximato  half— 
iifo  of  about  eight  hours.  Whon  tho  sorum  quinino  lovols  hovo  boon  complotod,  on  overall  analysis  will 
bo  prosontod. 
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